97-84010-18 

Frankel,  Lee  Kaufer 

Heights  and  weights  of 
New  York  City  children... 

New  York 
1916 


MASTER  NEGATIVE  # 


COLUMBIA  UNIVERSITY  LIBRARIES 
PRESERVATION  DIVISION 

BIBLIOGRAPHIC  MICROFORM  TARGET 


ORIGINAL  MATERIAL  AS  FILMED  -  EXISTING  BIBUOGRAPHIC  RECORD 


368*01 


Trankel,  Lee  Kaufer,  1867-1931. 

Heights  and  weights  of  New  York  city  children  14  to  16 
years  of  age ;  a  study  of  measurements  of  boys  and  girls 
granted  employment  certificates.  By  Lee  K.  Frankel 
...  and  Louis  I.  Dublin  ...  New  Yorl^  Metropolitan  life 
insurance  company,  1916. 

covtf-title,  S3  p.  ind.  taUes,  diagrs.  231*". 

"An  abstract  of  this  paper  was  read  before  the  qj^illi  omgress  of  die 
American  school  tq^giene  assodatioii,  San  Francisco,  June,  1915."— 9. 1. 

1.  Physical  measurements.  2.  Children  —  Employment  —  New  York 
(Cit)r7      I.  ^ublin,  Louis  Israel,  1882-     joint  author. 

V cilumo  of  PamphJeU 


Ubraiy,  U.  S.  Bur.  of 


E16-471 
ONLY  CP 
Education  I33423J^S 


mmmm 


RESTRiCnONS  ON  USE: 


RefxxxkKSonsnmy  not  iMnmciB  without  perml^^ 


TECHNICAL  MICROFORM  DATA 


FILM  SIZE 


REDUCTION  RATIO:  1^' 


IMAGE  PLACEMENT:  lA   (\\a  \b 


DATE  FILMED:     i  I'^^'u'^ 


TRACKING  «  : 


INITIALS 


FILMED  BY  PRESERVATION  RESOURCES,  BETHLEHEM,  PA. 


Heights  and  Weights  of  New  York  City 

Children 

14  to  16  Years  of  Age 


A  Study  of  Measurements  of  Boys  and  Girls 
Granted  Eniplo3nnent  Certificates 


S^-^  BY 

LEE      FRANKEL,  Ph.D.,  Sxth  Vice-Ftesidetit  \  - 


I<OUIS  iT^UBUN,  Ph.D.,  Statistician  i  ^  ^  ^  - 


o)  AND 


Metropolitan  Life  Insurance  Company,  New  York 

1916 


Heights  and  Weights  of  New  York  City 

Children  14  to  16  Years  of  Age* 


A  STUDY  OF  MEASUREMENTS  OF  BOYS  AND  GIRLS 
GRANTED  EMPLOYMENT  CERTIFICATES  • 

♦ 

The  New  York  State  Labor  Law  provides  that  no  child 
between  the  ages  of  14  and  16  shall  be  employed  in  a  factory 
or  in  a  mercantile  or  other  specified  establishment,  unless  he 
or  she  is  in  possession  of  an  employment  certificate.  As  a  con- 
dition for  granting  this  certificate,  the  law  requires  that  the 
child  shall  have  completed  the  work  {^escribed  for  the  first 
&x  years  ctf  the  elmentary  sdioolst  and  that  in  the  opinion  of 
the  issuing  officer  the  child  shall  have  reached  the  normal 
development  for  his  age.  He  must  be  in  sound  health,  as  de- 
termined by  a  thorough  medical  examination,  and  must  be 
physically  able  to  perform  the  work  he  intends  to  do.  As  the 
law  in  no  way  controls  the  nature  of  the  work  which  the  child 
may  be  called  upon  to  do,  except  by  pn^httii^;  his  employ- 
ment in  dangerous  trades,  it  can  readily  be  seen  that  the 
only  construction  of  this  law  which  will  adequately  protect  the 
child  is  to  determine  his  physical  fitness  for  any  work  in  which 
he  may  lawfully  engage.  This  investigation  has  concerned 
itself  in  part  with  the  determination  of  certain  norms  of  phys- 
ical development  which  may  serve  as  a  guide  to  those  upon 
whom  devolves  the  duty  of  issuing  employment  certificates. 

He^ht  and  we^ht  are  obviously  important  factms  in  the 
examination  to  determine  physical  fitness,  but  emphatically  so 
in  the  decision  of  the  medical  officer  as  to  the  normal  develop- 
ment of  each  applicant.    Hence,  the  chief  object  of  this  investi- 

*An  abstract  of  this  paper  was  read  before  the  Eighth  Congress  of 
the  American  School  Hygiene  Association,  San  Francisco,  June,  1915. 

The  authors  desire  to  acknowledge  their  indebtedness  to  Miss  J.  V. 
Mtaor,  Assistant  Secretary  of  the  New  York  Child  Labor  Committee, 
who  suggested  this  study;  to  Dr.  S.  S.  Goldwater,  former  Commissioner; 
to  Dr.  Haven  Emerson,  Commissioner;  to  Dr.  S.  Josephine  Baker,  Director 
of  the  Bureau  of  Child  Hygiene,  Department  of  Health  of  the  City  of  New 
Yotk;  and  to  Mr.  I.  S.  AdkrUum,  ci  the  Statistical  Bureau,  Metropolitan 
Life  Insurance  Company,  under  whose  homediate  doncdoa  the  1mba« 
laUons  omtaiiMxl  in  this  paper  wcfe  nuide. 
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gallon  is  to  establish  the  normal  height  and  weight  of  chUdren 
between  the  ages  of  14  and  16.  The  normal  measurements  for 
a  given  age  can  be  arrived  at  only  by  a  statistical  study  of  a 
considerable  number  of  cases.  For  this  purpose,  the  Board  of 
Health  of  New  York  City,  at  the  request  of  the  writers,  turned 
over  to  them  the  recot^  ci  the  10,043  children  who  had,  te- 
cdved  certificates  during  the  nine  months  b^^nning  July  13» 
1914,  and  ending  April  12,  1915. 

To  be  sure,  a  number  of  investigations  have  been  made  on 
the  heights  and  weights  of  children.  The  subject  received  its 
impulse  from  the  well-known  anthropometric  researches  of 
Quetelet.  In  England,  notable  studies  were  made  by  Galton, 
Roberts,  Greenwood  and  others.  An  early  investigation  of  the 
subject  in  this  country  was  made  by  Bowditdi  in  1877  in  tbe 
city  of  Boston.  Subsequent  studies  were  made  by  Pedcham 
in  Milwaukee,  Porter  in  St.  Louis,  Boas  in  Worcester,  OaMand 
and  Toronto,  and  by  a  number  of  other  investigators.  But 
these  studies  concerned  themselves  with  children  at  school, 
while  our  data  deal  with  children  who  are  on  the  point  of  leav- 
ing school  to  go  to  wcMrk.  Moreover,  the  number  of  children 
between  the  afgt  Ihnits  of  14  and  16  covered  in  the  other  inves- 
tigations was  in  every  case  ccxnparatively  small.  Thus, 
Bowditch's  data  inchided  only  2,678  dtfldren,  and  the  investi- 
gations carried  on  in  the  other  five  cities  combined  were  based 
on  an  aggregate  of  5,514  children  14  to  16  years  of  age.  Our 
study  is  based  on  a  much  larger  number  of  observations, 
namely,  on  10,043  children,  and  is,  therefore,  more  representa- 
tive for  duldten  at  these  ages. 

The  tecofds  of  the  Health  Department  were  transcribed  on 
cards,  and  the  fcdlowing  information  was  abstracted  in  eadi 
case:  sex,  color,  birthplace  of  child,  btrthplaoe  ot  &ther> 
mother-tongue,  age,  height,  weight,  grade  in  school,  and  vari- 
ous other  items  pertaining  to  the  condition  of  the  applicant's 
health.  The  foregomg  items  were  tabulated,  either  singly  or 
in  combination,  to  give  tbe  data  of  this  investigation.  We 
shaQ  first  dispose  of  a  few  prdiminary  items  sudi  as  sex,  age, 
and  sdiod  grade  erf  the  chfl^hen,  and  shall  th^  proceed  with 
tbe  cooaderatian  (tf  thenr  hdght  andwe^t 

Of  the  10,043  children,  5,393,  or  53.7%,  were  boys,  and 
^650^  €r  46^%»  were  girls*   The  prepwderance  of  boys  over 
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girls  is  found  during  each  of  the  four  half-years,  as  is  shown 
in  Table  1  below. 

Agb 

Ages  are  stated  in  years  and  months,  a  fraction  of  a  month 
bdng  counted  as  a  full  month.  Foe  example,  a  child  of  age 
14  ydBors  and  2  days  at  the  time  <^  eiramination,  was  put  into 
the  age-group  14  and  1  mcmth.  There  were  thus  24  age- 
groups  of  1  month  each,  starting  at  age  14  years  and  1  month, 
and  ending  at  age  15  years  and  12  months.  These  were  re- 
arranged into  quarter,  half  and  full  year  age-groups. 

The  children  were  distributed  by  half-year  age-periods  as 
follows: 

TABLE  1 

Hiattber  and  Percentage  of  New  Ywk  Boys  and  Gkls,  Ages 
14  to  16|  Gnntod  Eafloymeat  Certificates 

Oasitted  bj  Hilf-TMur  Aga-pitMs 


AG&PKRIOD 

BOYS 

GIRLS 

NumbeV 

Per  cent. 

Per  cent. 

of  Total 

of  Total 

5,393 

100.0 

4,650 

100.0 

14  -14i  

2,002 

37.1 

1.624 

34.9 

1,403 

».o 

1,203 

25.9 

15  ~15^ ■• •  ■•••••■••«**••■■ 

1,263 

23.4 

1,141 

24.5 

13.4 

682 

14.7 

The  first  half-year  period  contains  tbe  largest  proportion 
of  children.  Eadi  of  the  succeeding  half-years  shows  a  regu- 
larly diminishing  number.   It  is  perhaps  noteworthy  that  the 

excess  at  the  first  age-period  is  more  marked  in  hjoys  than  in 

girls,  37.1%  of  all  the  former  being  in  the  first  half-year,  as 
against  34.9%  of  the  latter.  In  the  second  half-year  the  pro- 
portion of  boys  and  of  girls  is  about  equal.  26.0%  of  the  for- 
mer and  25.9%  of  the  latter.  In  the  third  and  fourth  half- 
years  the  ratio  of  girls  to  the  total  ot  then:  sex  is  higher  than  the 
comspoad^  figure  f w  boys,  compensating,  of  course,  for  the 
reverse  relationship  obtaining  during  the  first  year.  Age  IS 
to  15^  includes  23.4%  of  the  boys  and  24.5%  of  the  girls,  and 
age  15|  to  16  embraces  13.4%  of  the  boys  and  14.7%  of  the 
girls. 

ScHOOi^  Gradb 

Table  2  gives  the  distributiM  of  the  hoys  and  giris  hy 
school  grade  for  the  two-year  period. 


TABLE  2 

Number  and  Percentage  of  Boys  and  GirlSy  Ages  14  to  16 

Classified  by  School  Gimde 


SCHOOL  GRADE 

BOYS 

GIRLS 

Number 

Per  cent. 
*  of  Totel 

Number 

Per  cent, 
flf  Totel 

All  grades  

5,393 

100.0 

4,650 

100.0 

7A  

1,924 

35.7 

1,607 

34.6 

7B  

629 

11.7 

586 

12.6 

8A  

416 

7.7 

394 

8.5 

8B  

467 

8.7 

297 

6.4 

1,647 

30.5 

1,461 

31.4 

237 

5.3 

287 

e.2 

Vocational  

5 

.1 

1 

18 

.3 

17* 

.4 

In  view  of  the  requirements  of  the  law  demanding  the 
completion  of  the  sixth  grade,  it  is  not  surprising  to  find  that 
the  children  in  Grade  7A  contributed  the  largest  numbeti 
35.7%  <tf  the  bo^  and  34,6%  ci  the  girls.  The  graduates 
formed  30.5%  of  the  boys  and  31.4%  of  the  giris.  These  two  . 
groups  together  contributed  approximately  66%  for  each  sex. 
Only  a  small  number  of  high  school  children  are  represented, 
namely,  5.3%  of  the  boys  and  6.2%^  of  the  girls.  The  re- 
mainder are  distributed  among  the  other  school  grades. 

The  above  considerations  show  clearly  the  effect  of  the 

'  present  law  on  the  composition  of  the  children  who  apply  fc€ 
wcnrk  papers.   The  largest  groups  as  to  age  were  those  in  the 

•  first  half-year  period.  From  the  distribution  by  grade,  we  find 
similarly  that  the  minimum  grade,  7A,  contributed  the  largest 
number  of  children.  In  fact,  2,002  boys,  distributed  over  the 
various  grades,  waited  until  they  were  just  old  enough,  before 
applying  for  employment  certificates.  In  addition,  1,924  boys 
^owere  eligible  as  to  age  were  obliged  to  wait  until  they  had 
reached  the  minimimi  grade.  These  two  groups  have  731  hcys 
in  common,  that  is,  boys  who  have  just  satisfied  the  minimum 
requirements,  both  as  to  age  and  grade,  before  applying  for 
certificates.  Deducting  these  731,  who  are  common  to  the  two 
groups,  we  obtain  3,195  out  of  a  total  of  5,393,  or  59.2%  of 
the  boys  who,  lacking  either  in  age  or  in  school  grade  require- 
ment»  waited  until  they  were  just  eligible  under  the  law  to  apply 
for  emplojonent  dertificates.  The  oorreqKmding  figure  for  the 
girls  is  56.2%.  Whatever  the  cause  of  this  condition  may  be, 
it  is  qiute  obvious  that  these  children  took  advantage  of  the 


privileges  which  were  accorded  them,  under  the  law  exempdng 
them  from  school  attendance,  at  their  first  opportunity. 

EfelGHT 

Heights  given  in  the  Health  Department  records  are  for 
cjiiildren  in  shoes,  to  the  nearest  quarter-indi.  Comparative 
teste  inade  by  the  examiners  showed  that  the  shoes  gave  an 
cnor  in  the  net  heights  of  from  f  to  1  indi  for  boys,  and  from 
U  to  2  inches  for  girls.  In  the  following  tabulations,  heights 
are  given  in  one-inch  units,  each  including  all  values  to  the 
next  unit;  thus,  61  inches  includes  611,  61^  and  61 1  inches. 

The  following  table  gives  the  distribution  of  the  boys  and 
girls  for  the  two-year  period,  by  heights  in  incbes: 

TABLE  3 

Number  and  Pwcaniage  of  Boys  and  Girls,  Ages  14  to  16,  at 

Badi  Inch  of  Height 

Also  krmage  Heights,  Standard  Deviations  and  Quartile  Heights. 


HEIGHT 

BOTB 

GIRLS 

Xumi>er 

Per  cent. 

22 

A 

18 

.4 

55  

71 

1.3 

17 

.4 

56  

129 

2.4  - 

76 

1.6 

57  

250 

4.6 

152 

3.3 

364 

7.1 

857 

7;7 

59  

470 

8.7 

542 

11.7 

60  

641 

11.9 

822 

17.7 

61  

650 

12.1 

781 

16.8 

•2..  

666 

12.3 

694 

14.9 

63  

606 

11.2 

512 

11.0 

64  

527 

9.8 

322 

6.9 

65  

389 

7.2 

180 

3  9 

263 

5.0 

107 

2.3 

155 

2.9 

47 

1.0 

68  

76 

1.4 

14 

.3 

90 

1.7 

9 

.2 

5,393 

100.0 

4,650 

100.0 

BOYS 

GIRI^ 

• 

OadMi) 

(Inches) 

Average  height 

61.99 

61.85 

standard  deviation  («■)..., 

3.Q8±.020  2.38-fcilIl 

irst  quartiie  , 

59.91 

59.88 

Seoond  quartile  (Median) .. . 

61.99 

61.31 

« 

nM  qiurtSe. . 

64.17 

».0S 

The  height  cfess  "54  and  under"  includes  heights  ranging 
down  to  49  indies  for  boys,  and  down  to  50  indies  for  girls; 
"69  and  over"  indudes  heights  ranging  up  to  72  inches  for 
boys  and  up  to  71  in<^  for  girls.   The  number  of  diildren  M 
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the  extremes  is  small,  as  mi^t  be  expected*  The  distributi<m 
follows  quite  closely  the  curve  of  error.  It  is  fairly  symmetri- 
cal, and  the  largest  numbers  cluster  around  the  average.  The 
mean  and  the  median  for  boys  are  identical,  both  being  61.99 
inches;  in  the  case  of  girls,  also,  the  figures  agree  quite 
closely,  the  mean  being  6L35  inches,  and  the  median  only  .04 
inch  less. 

The  distribution  <rf  heights  between  the  first  and  third 
quartile  pdnts  indicates  that  half  erf  all  the  bqjrs  are  found 
between  the  limits  59.91  and  64.17  inches,  a  range  of  4.26 

inches.  Half  of  the  girls,  however,  extend  over  a  range  of 
only  3.05  inches— between  59.88  and  62.93  mches.  These 
figures  show  a  greater  variability  in  the  height  of  boys  as  com- 
pared with  that  <rf  girls.  This  is  borne  out  further  by  the  fact 
that  the  standard  deviaticm,  which  is  the  measure  of  vaiiabtlity, 
is  3.08  inches  for  boys,  and  2.38  indies  for  girls. 

These  facts  are  illustrated  in  Graph  A,  which  portrays  the 
distribution  of  the  heights  of  the  boys  and  girls  for  the  two- 
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HuBiber  of  Boys  and  Girls,  Ages  14  to  16,  at  Eadi  Inch  dl 
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year  period.  The  solid  line  represents  the  boys,  and  the  brokeii 
line  the  girls.  The  lesser  variabiUty  of  the  giib  is  evident 
from  the  greater  concentration  of  the  cases  about  the  mean. 
It  is  also  interesting  to  note  that  the  position  of  the  first  quar- 
tile point,  that  is,  the  height  below  which  25%  of  the  cases 
ate  found,  is  almost  identical  for  the  two  sexes;  it  is  59.91  inches 
for  the  boys,  and  59.88  indies  for  the  giiis.  On  the  other 
hand,  the  third  quartile  points,  or  the  heists  bdow  which 
75%  of  the  cases  are  included,  are  more  widdy  separated, 
being  64.17  inches  for  boys,  and  62.93  inches  for  girfe. 

As  has  already  been  pointed  out,  the  boys  are  taller  than 
the  girls,  the  averages  being  61.99  and  61 .35  inches  respectively, 
or  a  difference  of  .64  indi.  The  actual  difference  between  the 
average  heights  is  even  greater,  because  of  the  fact  that  the 
girls  wear  higher  heels.  Accurate  figures  are  not  available, 
but  it  is  safe  to  say  that  an  additional  half-indi  may  be  added 
to  the  above  figure  (.64  inch)  to  give  the  net  difference  m  the 
average  heights  of  the  two  sexes.  This  difference  is  somewhat 
greater  than  that  found  by  other  observers.  The  data  of 
Bowditdi,*  for  example,  give  a  net  difference  of  .47  inch  in 
favor  of  the  boys  for  the  two-year  period,  and  those  of  Boasf 
give  a  difference  of  only  .10  indi. 

These  sex  comparisons  are  much  more  significant,  however, 
when  made  for  each  of  the  two  years,  and  not  for  the  two 
years  combined;  for  the  height  relations  of  the  two  sexes 
present  important  differences  in  the  individual  years.  This 
leads  us  to  a  discussioa  of  gain  in  height  of  boys  and  girls 
during  the  two  years  covered  in  our  investigatioii.  It  must 
be  emphasized  that  our  study  is  an  extensive  and  not  an  ia- 
tensive  one.  Our  data  do  not  cover  individual  children,  each 
studied  at  various  stages  of  development.  Each  child,  at 
whatever  age.  was  under  observation  only  once. 

The  following  table  gives  the  average  heights  for  each  of 
the  eight  "quarter-year  periods  for  the  boys  and  girls: 

*H  P  Bowditch  "The  Growth  of  Children"  (8th  Annual  Report 
of  Estate  Board  of  Health  of  Massachusetts),  Boston,  1877. 

tFranz  Boas,  "The  Growth  of  Toronto  Children"  (Report  of  the  Com- 
missioner of  Education  for  1896-7),  Washington.  1898. 

Boas  and  Wissler,  "Statistics  of  ^^^T^  " ^^.Z^^^^^'Jl.^ 
children  in  Worcester,  Mass.  (Report  of  the  CommiMKWfr  of  Sducana 

for  1904),  Waatoigton,  1905.  „     •  . 

Franz  Boas.  "Changes  in  BodUy  Form  of  Descpdante  of  Irn^^ 
(VoL  38    R^orts  oTttie  Inwugratioa  Comnassion),,  Washington,  1911. 
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TABLE  4 


Number  and  Average  Hefj^t  of  Boys  and  Girls  for  Ages  14  to  15 
and  15  to  16  and  for  Each  Quarter-year. 


AGE- 
PERTOD 

SEX 

Whole  Year 

First  QcARTER 

Second  QxARTER 

Third  Quarter 

FoURThQ  U  A  RTER 

No.  of 
Children 

Average 
Height 

No.  of 
Children 

Average 
Height 
(Inefaes) 

No.  of 

Chil- 

drcD 

Average 
Height 

No.  of 
Chil- 
dren 

Average 

Height 

OncheB) 

No.  of 
Chil- 
dren 

Average 
Height 
(loeM 

Boys 
Gkb 

3,405 
3,837 

61.55 
61.19 

1,316 
1,033 

61.14 
61.13 

786 
501 

61.52 
61.31 

724 
623 

61.72 
61.32 

679 
580 

62.13 
61.39 

AflB  15-16 

Boys 
Girls 

1,988 
1,823 

62.74 
61.59 

698 

616 

62.44 

61,43 

565 

525 

62.74 

n  39 

446 

409 

62.96 

61.93 

279 
273 

63.15 

61'.  83 

The  facts  of  this  table  are  presented  in  Graph  B. 

The  solid  line  represents  the  boys  and  the  broken  line  the 
girls.  The  heights  of  the  boys  increase  regularly  with  age. 
This  is  evident  from  the  fact  that  their  line  of  growth  is  almost 
straight.  Girls,  on  the  other  hand,  remain  almost  constant 
in  hdlght  during  the  first  year.  Thereafter,  their  height  in- 
creasea  iriiegtdaily;  tlie  greatest  h^^t  is  readied  i^ 


GSAPHB 

Average  Height  of  Boys  and  Girls,  Ages  14  to  16,  at  each 

Quarter-year  Period 
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quarter.  In  the  two  years  tmder  ooosideratkm,  the  boys 
increase  2.01  indies.  The  girls  increase  only  .71  inch,  al- 
though the  range  between  minimum  and  . maximum  hsi^t  of 
girls  is  .81  inch,  whidi  is  attained  in  the  seventh  quarter.  It 

may  be  seen  that,  although  the  height  of  girls  is  virtually  sta- 
tionary in  the  first  of  these  two  years,  it  increases  nearly  as  much 
as  that  of  the  boys  in  the  second  year.  These  figures  are  in 
marked  contrast  to  those  of  Boas,  who  found  for  Toronto  chil- 
dren a  difference  of  over  3.46  indies  for  boys,  and  of  1.69 
inches  for  girls,  from  the  first  to  the  eighth  quarters  in  these 
two  years. 

If  we  take  the  figures  from  year  to  year,  instead  <rf  by 
quarter-years,  we  find  a  difference  of  1.19  inches  for  boys 
between  the  15th  and  16th  years;  and  for  girls  a  difference  of 
.40  inch.  Bowditch  found,  among  Boston  children,  increases 
of  2.42  and  1.16  inches  for  boys  and  girls,  re^ctiydy.  In 
like  manner.  Boas  showed  that  the  Toronto  boys  increased 
2.40  inches,  and  the  girls  1.07  indies,  between  the  15th  and 
16th  years.  Hie  growth  <A  the  Boston  and  Toronto  ciiildvai 
in  this  period  is,  therefore,  about  twice  that  of  the  New  York 
children.  A  number  of  factors  may  be  cited  in  explanation  of 
this  condition:  First  may  be  mentioned  the  difference  in  the 
racial  composition  of  the  children  in  the  several  cities,  there 
being  a^  preponderance  of  Jewish  and  Italian  children  among 
those  covered  by  the  present  investigation.  Again,  the  New 
York  diildren  are  a  sdected  groiip,  the  taller  and  heavier  being 
generally  the  first  to  leave  scfaod  to  apply  for  work  papers. 
This  results  in  the  height  at  the  beginning  (age  14)  being  some- 
what greater  than  that  of  the  children  who  remained  in  school, 
and  thus  reduces  the  amount  of  gain  in  height  in  the  period 
under  observation.  We  shall  meet  with  like  differences  when 
we  take  up  other  characteristics  of  the  New  York  duldren. 

Weights 

The  weights  of  these  children  were  taken  in  ordinary 
dothing,  to  the  nearest  quarter-poimd.  Boys'  jackets  were 
not  removed,  but  outer  cloaks  were  removed.  The  Depart- 
ment of  Health  had  no  data  on  the  average  weight  of  the 
duldren's  clothes.  Bowditch,  however,  is  authority  for  the 
statonent  that  the  average  weight  of  the  dotfaes  of  boys  at 
14  years  is  8.09  pounds;  of  boys  at  15  years,  8.08  pounds; 
of  girls  at  14  years,  7.54  poimds;  and  of  girls  at  15  years,  7.35 
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pounds.*  Table  5  gives  the  distributkm  of  the  chfldren  by 
weight  in  five-pound  groups  for  the  two-year  period 

TABLE  5 

Kttmber  and  Percentage  of  Boys  and  Girls,  Ages  14  to  16,  for 
£ach  Five  Pounds  of  Weight;  Also  Average 
Weij^tSy  Standard  Deviations  and 
Quartile  Weights 


WEIGHT 
(Pounds) 

BOYS 

GIBL8 

Number  | 

Per  cent. 

Per  cent. 

3 

0.06 

1 

0  02 

15 

0.28 

7 

0.15 

182 

3.37 

80 

1.72 

396 

7.34 

227 

4.88 

394 

7.31 

330 

7.10 

522 

9.68 

480 

10.32 

601 

11.14 

624 

13.42 

622 

11.53 

655 

14.09 

554 

10.27 

566 

12.17 

551 

10.22 

506 

10.88 

476 

8.83 

417 

8.97 

120-124  

391 

7.25 

269 

5.78 

237 

4.39 

178 

3.83 

165 

3.06 

113 

2.43 

102 

1.89 

69 

\.4» 

58 

1.08 

36 

0.77 

52 

0.96 

20 

0.^ 

23 

0  43 

23 

0.49 

19 

0  35 

8 

0.17 

7 

0.13 

12 

0.26 

23 

0.43 

29 

0,62 

5,393 

lOOXX) 

1 

100.00 

Average  weight  

Standard  deviation  (tr) . . 

quartile  

Second  quartile  (Median). 
Thkd  quartile.  


BOVB 
(BmhIi) 

10S.71 
17.25d=.112 

93.31 
104.57 
117.03 


GIRLS 
(Pounds) 

105.73 
16.00: 
95.18 
104.27 
115.01 


:.112 


For  both  boys  and  girls  the  lowest  weight  noted  was  in  the 
group  65  to  69  pounds;  the  heaviest  boy  was  over  205  pounds, 
the  heaviest  girl  over  220  pounds.    The  distribittioii  <rf  wei^ts, 

unlike  the  distribution  of  heights,  is  rather  skew. 

The  average  weight  in  each  case  is  greater  than  the  median. 
The  average  weight  for  boys  for  the  two  years  under  discus- 
sion is  105.71  ptmnds;  the  median,  104.57  pounds.  The  aver- 
age for  girls  is"  105.73,  and  the  median  104.27  pounds, 

^iie  weights  of  the  clothes  of  the  children  m  the  Hebrew  Orphan  Asylum 
are  as  fdlows:  For  boys  at  age  fourteen,  6  pounds;  at  age  fifteen,  6.75 
ponds;  to       at  age  fourteen.  4  pounds;  and  at  agefifteen,  4.50  pounds. 
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JUthough  the  average  weights  ci  the  bojrs  and  girls  for  the 

two-year  period  are  nearly  identical,  being  respectivdy  105.71 
and  105.73  pounds,  the  boys  show  a  greater  amount  of  variation 
in  weight  than  the  girls.  The  standard  deviation  for  the  boys 
is  17.25  poimds,  and  for  the  girls  16,00  pounds.  Moreover, 
the  interquartile  range — ^that  is,  the  difference  between  the 
third  and  first  quartiks--4s  23  J2  pounds  f<M:  the  boys, 
19.83  pounds  for  the  girls.  Since  one-half  of  the  children  are 
included  within  these  limits,  it  is  dear,  as  was  the  case  with  the 
heights,  that  the  boys  show  a  greater  variabiUty  than  the  girls* 


GRAPH  C 

Number  of  Boys  and  Ghls,  Ages  14  to  16,  for  Each  Five  Pounds 
of  Weight;  Also  at  Average,  Median  and  Quartile  Weights 


These  facts  are  portrayed  in  Graph  C.  The  girls  cluster 
more  closely  about  the  average  than  the  boys.  It  is  interesting 
to  note  that  the  position  of  the  first  quartile  point  for  boys 
is  93.31  pounds,  which  is  ccmdderably  below  the  corresponding 
point  for  tbe  gurls,  nam^,  95.18  pounds.  On  the  other  hand, 
the  third  quartile  pomt  for  boys  is  117.03,  as  against  115.01 
for  girls.  These  differences  are  even  more  marked  when  we 
observe  the  relation  of  weights  of  boys  to  those  of  girls  during 
the  two  individual  years.  This  will  incidentally  show  the 
amount  (tf  gain  in  wdght  of  boys  and  gurls  during  the  year. 
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Table  6  gives  average  weights  for  each  of  the  eight  quarter* 
year  periods  and  for  each  sex. 

TABLB  6 

Number  and  Average  Weight  of  Boys  and  Girls  for  Ages  14  to  15 
and  15  to  16  and  for  Each  Quarter-year 


AOS- 

Wbols  Ysar 

First  Quarter 

Second  Q^'m-  ter 

Third  Qt  arter 

F  0  r  RTH  QUARTia 

PERIOD 

AND 

8BX 

No.  of 

Average 
Weight 
(PoondB) 

No.  of 
Chikbtti 

Average 
Weight 
(Pbawb) 

No.  of 

Chil- 

dren 

Aver;ige 
Weight 
(Pounds) 

No.  of 
Chil- 
dren 

Average 

Weight 
(Pounds) 

No.  of 

Chil- 
dren 

Average 

Weight 
(Pounds) 

A«B  14-15 

Boys 
Girls 

3,405 
2,827 

103.38 
104.54 

1,216 
1,033 

101.52 
104.28 

786 
591 

102.55 
104.02 

724 
623 

103.97 
105.87 

679 
580 

107.05 
104.10 

Age  15-16 

Boys 
Qkla 

1,988 
1,823 

109.69 
107.57 

698 

616 

107.44 

107.31 

565 

525 

110  36 

106  92 

446 

409 

110.87 

108.55 

279 
273 

112.0S 

107.89 

<ki^  D  exhibits  the  average  wd|^  for  the  successive 
quarter-year  periods. 

GRAPH  D 

Avenge  Weight  oi  Boys  and  Girls,  Ages  14  to  16,  at  each 

Qovter-year  Period 
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The  weight  of  the  boys  increases  at  a  fairly  steady  rate. 
Startii^  with  an  average  ol  101.52  pounds  in  the  first  quarter, 
the  weights  increase  r^;ularly  until  in  the  last  quarter  ct  the 

16th  year  they  attain  an  average  of  112.08  pounds.  This  is 
a  gain  of  10.56  pounds  during  the  period.  Fot  the  girls,  on 
the  other  hand,  the  weights  exhibit  fluctuations  from  one 
period  to  another.  There  is,  for  instance,  a  sudden  drop  in 
weight  from  the  third  quarter  to  the  following  period.  This 
conditicm  has  aheady  been  noted  in  the  heights  of  the  girls  at 
the  same  ages.  In  tiie  two  years  under  conaderati<Mi,  the 
girls  gain  3.61  pounds,  ot  <mly^  about  ooe-tlurd  as  mudi  as 
the  boys  gain.  The  girls  in  the  seventh  quarter  show  the 
greatest  average  weight,  108.55  pounds;  those  in  the  second 
quarter  show  the  lowest  average  weight,  104.02  pounds.  The 
girls  are  heavier  than  the  boys  in  the  first  three  quarters,  but 
the  bc^  siflTpass  them  in  weight  at  every  subsequent  quarter. 
.  In  order  to  compare  the  growth  in  w^t  <rf  the  New  York 

childfen  with  those  reported  upon  by  other  investigators,  it  is 

necessary,  as  in  the  case  of  heights,  to  give  the  growth  of  our 
children  during  the  period  14^  to  15|.  On  this  basis,  the  New 
York  boys  show  an  increase  in  weight  from  103.38  pounds  at 
14i  to  109.69  at  15^  or  a  gain  of  6.31  pounds.  The  giris  start 
at  104.54  pounds  at  14^,  and  increase  to  107.57  pounds  at  15|, 
gainmg  3.03  pounds.  Bowditdi's  data  show  that  the  Boston 
boys  gam  12.19  pounds  and  the  prls  7.65  pounds.  Boas  found 
in  the  case  of  Worcester  boys  an  increase  of  15.6  pounds,  and  m 
the  case  of  Worcester  girls,  an  increase  ci  5.6  pounds,  dur- 
ing the  same  period.  Here,  too.  Boas'  figures  are  more  in  har- 
mony with  Bowditch's  than  with  ours.  Our  children  show  an 
increase  in  weight  only  one-half  as  large  as  the  children  of  the 
other  cities,  a  oocidition  hke  that  shown  ioc  heights,  and  ex- 
plained in  the  same  way. 

Relation  of  Weight  to  Height 
We  have  so  far  limited  ourselves  to  a  consideration  of 
faei^t  and  wei^t  without  refermce  to  the  relations  that  these 
two  bear  to  each  oflier.  We  ^ball  now  proceed  to  consider 
them  in  thefr  related  aspects,  for  wei^ts,  espex^Jfy  ci  grow- 
ing children,  are  in  large  measure  determined  by  height.  Table 
7  gives  the  average  weights  of  boys  and  girls  for  eadi  indi  <tf 
height  for  the  two-year  period  14  to  16.* 

*A  more  detailed  presentation  of  the  average  weights  for  each  half -inch, 
of  height  at  each  quarter-year  pmod  is  given  in  Table  19— Parts  A-B — 
Appendix  II.  .  « 


TABLE  7 

Number  and  Average  Weights  of  Boys  and  Girls,  Ages  14  to  16 

for  Bad&  lach  of  Hdgjht 


HEIGHT 
(Inches) 


UiMkrM 
54  

55  

56  

87  

58  

59  


61.. 
62,., 
68.. 
64.. 
65.. 


67  

68  

69  and  over. 

Total 


BOYS 


Number 


4 
18 
71 
129 

250 
384 
470 
641 

650 
666 
6C5 
527 
389 
268 
155 
76 
90 


5,393 


Average  Weight 


85.13 
83.19 
80.49 
82.74 
85.98 
88.06 
92.67 
98.17 
102.68 
107.20 
111.27 
116.67 
120.11 
124.74 
131.28 
132.99 
139.15 


105.71 


GIRLS 


7 
11 
17 
76 
152 
357 
542 
822 
782 
694 
512 
321 
180 
107 
47 
14 
9 


Average  Weight 
(Fooids) 


98.50 
84.95 
91.41 
89.51 
91.37 
96.32 
98.32 
102.61 
106.14 
108.23 
111.65 
115.28 
118.04 
122.86 
132.89 
128.43 
136.06 


4,650     I  106.73 


^9$ 
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GRAPH  E 

Average  Weight  of  Boys  and  Girls,  Ages  14  to  16,  for  Each  Inch  of  Height 
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Graph  £  shows  deariy  the  essentud  facts  in  this  idatkm. 
Two  pdnts  stand  out: 

1.  Weight  increases  with  height  The  <Mily  esRXptkm  is  at 
the  extremes  of  height  in  our  series,  where  the  number  of  cases 
is  entirely  too  saiaU  to  give  a  correct  jActme  of  the  intene- 
^tixm.  ^egaming  with  55  inches  among  the  boys  and  56 
indies  among  the  girls,  and  continuing  upward  for  the  boys 
without  exception,  and  for  the  girls  to  height  67  inches,  the 
weights  increase  steadily  with  every  successive  inch  of  height 
The  actual  increase  in  weight  every  inch  of  height  vaxks 
somewhat  for  the  several  height^^  and  also  for  the  two  sexes. 
In  TaUe  8  (page  16)  we  give  figures  whidi  present  tihe  ration 
of  weis^t  to  be^t  smoothed  so  as  to  eliminate  some  of  the 
fortuitous  variations  that  make  the  lines  in  the  graph  rather 
irregular. 

2.  The  girls  are  heavier  than  boys  for  any  given  height  up 
to  about  63  inches.  B^ond  this  hdght,  the  boys  outweigh 
the  girk  Hie  sole  exception  is  the  extreme  upper  limit  of 
height,  where  the  fewness  of  cases  again  mars  the  reliability 
of  our  data.  This  phenomenon  is  consistent  with,  although 
somewhat  different  from,  the  findings  of  other  authors.  Bow- 
ditch,  for  example,  pcMuts  out  that  g^b  are  heavier  than  boys 
up  to  58  inches.  Above  that  pwnt  the  reverse  is  true.  He 
finds  that  the  hei^^t  of  58  indies  is  attamed  on  the  average  in 
the  14th  year.  The  fact  that  our  figures  cover  the  age-period 
<rf  14  to  16  only  may  in  part  explain  the  difference  in  the  values 
of  the  crossing  point  in  our  investigation. 

The  above  rdations,  which  cover  the  two  years  combined, 
are,  with  but  slight  exceptions,  true  for  each  of  the  individual 
years.  In  the  first  year,  namely,  14  to  15,  the  point  where 
the  boys  overtake  the  girls  is  about  62.6  inches.  In  the  nwrt 
year  it  is  approximatdy  63.4  inches. 

As  might  be  expected  from  the  smaller  number  of  cases  in 

each  individual  year,  the  fluctuations  in  the  weights  for  the 

successive  inches  of  height  are  somewhat  more  marked  than 

in  the  two-year  period.   It  has  therefore  seemed  desiiabl^  in 

wder  to  correct  for  the  fluctuations  resulting  from  the  paucity 

of  data,  to  "smooth!' the  setfies  of  weights.  These  figures  are 
given  in  Table  8: 

> 
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TABLE  S 

Number  of  Boys  and  Girls,  and  Actual  and  Smoothed  Weights 
for  Each  Inch  of  Height,  for  the  Years  14  to  15  and 

15  to  16 


B0Y8 


Am  141015 


SCO 


3.2P 


T3 

00 


An  15  TO  16 


S50 


8  « 

1^ 


QIRL8 


Age  14  to  15 


■  -*3 


J3  ^ 

1:1= 


Under  54. . 

54  

65  

50  

67  

68  

59  

60  

61  

62  

6S  

64  

65  

66  

67  

68  

60  and  over 

Total 


2 
13 
59 
96 
190 
283 
349 
440 
434 
400 
355 
307 
200 
137 
78 
34 
28 


3.405 


84.00 
82.27 
80.87 
83.27 
85.56 
88.03 
91.92 
97.47 
102.37 
107.03 
110.80 
116.58 
119.67 
124.09 
129.95 
135,01 
137.86 


10».3& 


79.74 
80.80 
82.74 
85.46 
88.83 
92.73 
97.06 
101.68 
106.48 
111.35 
116.17 
120.81 
125.17 
129.12 
132.55 


2 
5 
12 
33 
60 
101 
121 
201 
216 
266 
250 
220 
189 
131 
77 
42 
62 


1,988 


86.25 
85.60 
78.62 
81.23 
87.28 
88.14 
94.85 
99.72 
103.28 
107.45 
111.92 
116.81 
120.58 
125.41 
132.64 
131.35 
139.73 


10B.69 


77.05 
79.75 
82.89 
86.40 
90.24 
94.33 
98.64 
103.09 
107,63 
112.21 
116.77 
121.25 
125.60 
129.75 
133.66 


4 
8 
10 
47 
102 
247 
356 
513 
474 
409 
296 
167 
102 
56 
23 
6 
7 

2.827 


78.63 
81.94 
90.35 
89.47 
90.04 
95.25 
97.49 
102.07 
105.80 
107. S7 
110.67 
114.76 
117.12 
122.31 
132.65 
129.33 
144.29 


lOi.54 


83.28 
86.26 
89.23 
92.21 
95.20 
98.25 
101  38 
104.60 
107.94 
111.43 
115.08 
118.92 
122.97 
127.24 
131.78 


Am  16  to  16 


a 

<i> 

O  t3 


3 
3 
7 

29 
60 
110 

186 
309 
308 
285 
216 
154 
79 
51 
24 
8 
2 


U823 


as 


125.00 
91.00 
92.86 
89.57 
94.07 
98.73 
99.87 
103.17 
107.02 
109.18 
112.99 
115.09 
119.22 
123.47 
133.13 
127.75 
107.25 


107.57 


95.12 
95.89 
97.53 
99.88 
102  79 
106.08 
109  61 
113.22 
116.75 
120.05 
122.96 
125.30 
126.93 


The  "smoothed'*  values  in  this  table  will  serve  health 
dSoers  and  others  as  a  moare  satisfactory  standard  than  the 
actual  averages,  smoe  the  former  are  based  oa  the  assumption 
that  the  law  which  operates  for  the  bulk  ci  tbe  material  afap 
holds  good  at  the  extremes.*  An  examinatioa  of  this  taUe 
shows  that  with  an  increase  of  one  inch  in  hdght,  there  is  an 
increase  in  weight  ranging  from  three  to  five  pounds  for  each 
sex  and  for  each  year. 

♦The  "smoothed"  series  of  average  weights  was  obtained  in  the 
following  manner:  We  denoted  heights  in  inches  by  x,  and  wd|^ts  in 
pomdsbyy.  Wetheaasstunedthatforeadiviliieof  the  proper vahw 
for  was  obtdbed  frani  the  eqptttkm 

-y  _  80  =  a  +  b     -  61)  +  c     -  61)2  +  d  {x  -  61)» 

for  certain  values  of  the  coefficients.  The  latter  were  evaluated  by  the 
method  of  "least  squares."    On  this  basis,  we  obtained  the  equations 


y  _  80  =  21.68  +  4.73  (x 
y  -  SO  =  23.09  +  4.51  (x 
y  -  80  =  24.60  +  3.28  {x 
y  -  80  =  26.08  +  3.44  (x 


61)  +  .09  {x 
61)  +  .05  (x 
61)  +  .06  (:c 
61)  +  .12  {x 


eiy  -  .02  {x 
61)»  -  .01  (x 
61)^  +.004(x 
61)»  -  .03  (« 


61)» 
61)« 
61)» 
61)» 


giving,  respectively,  the  relations  of  weight  to  height  for  boys  14  to  IS 
years»  boys  15  to  16  years,  girls  14  to  15  years,  and  girls  15  to  16  years. 
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The  measure  oi  the  dq)eadenoe  of  weight  on  height  is  given 
by  the  ooeS&dmt  of  oorrelattcm  between  the  two.  The  SgAIow- 
ing  taUe  gives  the  co^dents  of  oorrdation  of  we^g^  witli 
height  for  the  two  sexes,  for  each  of  the  two  years: 


TABUB  9 

Coefficients  of  Correlation  of  Height  and  Wdi|^  ^ 
BofB  and  <Mils,  Aces  14 1»  15  and  IS  to  16 


AG&PERIOD 

BOYS 

GIRLS 

14  to  15  

.776dz.0046 
.759d=.0064 

.499d=.0095 

.439=b.0128 

These  coefficients  show  that,  within  narrow  limits,  particu- 
lar weights  are  associated  with  definite  heights,  and  vice  versa. 
The  heights  and  weights  increase  and  decrease  together  in  dose 
correq>oodence.  This  is  particularly  true  for  the  boys,  as  is 
diown  the  high  corrdation  obtaining  in  their  case*  In 
regard  to  the  girls  the  corrdation  is  not  so  high,  but  is  none 
the  less  significant;  the  coeffident  in  their  case  being  at  least 
as  high  as  that  found  by  Pearson  for  the  inheritance  from  parent 
to  child  of  physical  characteristics.  The  lesser  correlation  for 
girls  than  for  boys  signifies  that  for  any  given  height  the  girls 
range  over  a  greater  series  of  weights  than  do  the  boys.  This 
win  be  seen  nuwe  dearly  in  T^ble  16  (psige  37)  wfaidi  contains 
Hie  standard  deviations  from  tiie  average  weights  for  eadi  in<^ 
of  height.  This  is  an  interesting  phencHnenon  in  view  ci  the 
fact  that,  as  we  have  seen,  their  total  range  of  variation  is 
smaller.  It  will  also  be  noted  from  Table  9  that  the  corre- 
lations decrease  with  age  in  the  case  of  both  the  boys  and  the 
gh-ls. 

The  above  coefficients  of  correlation  are  uniformly  lower 
than  those  found  by  Boas  in  his  study  of  the  Worcester  diil* 
dren.   Thus,  at  the  age  14  to  15,  his  figure  is  .87  for  boys  and 

.74  for  girls.  In  agreement  with  Boas,  on  the  other  hand,  is 
the  fact  that  the  coefficient  of  correlation  for  boys  is  greater 
than  that  for  girls  in  each  year,  and  also  that  there  is  a  decrease 
in  the  value  of  the  coeffident  for  each  sex  with  an  increase  in 

*  These  values  are  based  on  figures  presented  in  detail  in  Table  20^ 
Parts  A-D,  Appendix  II. 
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age.  The  Boas  figure  for  girls  of  age  15  to  16  is  .57.  This  is 
mA,  so  much  larger  than  the  figure  we  find,  namely,  .44.  An 
imp(Mrtaat  factor  to  be  considered  in  this  comparison  is  the 
fact  tiiat  the  coeffidents  ^ibmitted  bjr  Professor  Boas  are  com* 
puted  uniformly  on  a  small  number  of  cases,  and  this  accounts 
in  some  measure  for  the  diflFerences  in  the  two  sets  of  figures. 
It  is  also  important  to  bear  in  mind  that  the  coefficients  of  the 
New  York  children  correlate  height  in  shoes  with  weight  in 
dothes.  The  heights,  and  presumably  the  wdghts,  of  the 
Worcester  diikiren  were  taken  without  shoes.  The  effect  oi 
this  on  the  two  sets  of  figures  does  not  lend  itadf  readily  to 
calculation. 

RBLATKm  OF  HSI<»T  Ata>  W8XC»T  TO  SCHOOL  GrAI»I 

Students  of  the  growth  of  school  children  have  found  that 
there  is  a  very  high  positive  correlation  between  physical  and 
intelkctual  development.  Attention  was  directed  to  this  fact 
eq)edally  by  Pc»ter  in  his  stiKly  of  St.  Louis  diildren.  Coofir- 
maticm  was  later  given  by  Smedley  for  Chicago  ciiildrea,  and 
by  Boas  for  Worcester  diildren.  These  authors  have  pointed 
out  that  in  the  advanced  grades  pupils  are  heavier  and  taller 
than  the  pupils  of  the  same  age  in  the  lower  grades.  Con- 
versely, children  who  are  retarded  in  grade  are  also  retarded 
in  their  physical  measurements.  Crampton,  in  his  valuable 
monogm^  onphystcdogical  age,  presents  data  for  New  York 
sdiod  diildien  ^riudi  deatfy  coofirm  these  findings;  his  inter* 
pretation,  however,  is  somewhat  different,  since  he  emphasizes 
pubescence  as  the  determining  factor  which  accounts  not  only  ' 
for  the  advance  in  school  grade,  but  also  for  the  physical 
characteristics,  such  as  height  and  weight.  We  are  at  present 
not  concerned  with  the  complications  involved  in  a  consider- 
ation of  pubescence,  ance  our  material  does  not  contain  any 
fects  with  lefmnoe  to  tiiis  condition.  These  findings  add  in- 
terest, however,  to  the  results  obtained  in  our  investigation. 
The  following  table  gives  the  number  of  boys  and  girls,  and 
their  average  height  and  wdght  in  each  of  the  school  grades, 
at  the  half-year  periods. 


IS 


TABLE  10 

Hnmber  nad  Percentage  and  Average  and  Wi 

BTew  York  Boys  and  Girls,  Ages  14  to  16 
Oassified  by  Sdiool  Gf«de  and  BUf-year  Agspfoiods 


BOYS 


omLS 


No.  of 

Children 

centage 

Average 

Height 

(Inches) 

Average 
Weight 
(Pounds) 

No.  of 
Ouiiaren 

Per- 
centage 

Average 

Height 

ancbes) 

(PooMhd 

14  to  16  yrs. 

105.79 

jUlfnite... 

5,393 

100.0 

61.99 

105.71 

4,650 

100.0 

61.36 

7A 

1  924 

35  7 

61  92 

105.88 

1,607 

34.6 

61.10 

105.60 

7R 

629 

11  7 

61  51 

103 . 56 

586 

12.6 

61.27 

105.22 

418 

7  7 

62  17 

106.64 

394 

8.5 

61.49 

106.25 

467 

8  7 

62.16 

107,14 

297 

6.4 

61.77 

106.21 

1,647 

30.5 

62.10 

105.58 

1,461 

31.4 

61.45 

105.68 

Hiffh  School 

287 

5.3 

62.40 

106.77 

287 

6.2 

61.72 

107.94 

Vocational. . . 

5 

.1 

63.95 

112.70 

1 

— 

61.00 

103.50 

Unknown. . . 

18 

.3 

59.64 

97.22 

17 

.4 

62.07 

99.48 

14  to  14i  yrs. 

1,623 

100.0 

61.15 

104.25 

MgndBt... 

2,002 

100.0 

61.29 

101.93 

■7A 

36  5 

61  33 

102.22 

615 

37.9 

60.82 

103.80 

7n 

274 

13  7 

61  08 

102  39 

267 

16.5 

61.16 

103.99 

170 

8  5 

61  59 

103.32 

159 

9.8 

61.24 

104.88 

151 

7  5 

61  18 

101.16 

94 

5.8 

61.56 

104.29 

VTiiltlUttvCS*  .  . 

593 

29  6 

61.34 

101.41 

405 

25.0 

61.47 

104.46 

76 

3  8 

61.10 

100.93 

80 

4.9 

61.33 

106.36 

Vocational. . . 

101.17 

Unknown . . . 

7 

.3 

58.33 

91.07 

3 

.2 

62.83 

14i  to  15  yrs. 

61.25 

105.03 

All grades. . . 

1,403 

100.0 

61.92 

105.46 

1,203 

100.0 

7A 

36  7 

62.02 

106.63 

435 

36.2 

61.02 

105.54 

11  3 

61  34 

102  61 

141 

11.7 

61.36 

104.06 

101 

7  2 

61.90 

105.57 

99 

8.2 

61.59 

107.30 

•  126 

9  0 

62.05 

107.17 

76 

6.3 

61.79 

103.55 

412 

29.4 

61.94 

104.60 

390 

32.4 

61.27 

104.41 

86 

WW 

6.1 

62.12 

105.19 

59 

4.9 

61.33 

105.86 

Vivtnf.i  nn  A.1 

103.83 

Unknown. . . 

4 

.3 

62  31 

106.38 

3 

2 

60  92 

15  to  15i  yrs. 

100.0 

61.41 

107.13 

Alpndee... 

1,263 

100.0 

62.58 

108.75 

1,141 

7A.  

445 

35.2 

62.38 

108.56 

362 

31.7 

61.34 

107.20 

7B  

138 

10.9 

62.10 

104.72 

105 

9.2 

60.97 

105.93 

8A......... 

102 

8.1 

62.96 

110.24 

88 

7.7 

61.77 

107.15 

SB.  

120 

9.5 

62.98 

112.64 

76 

6.7 

61.86 

107.68 

Graduates. . . 

373 

29.5 

62.68 

108.54 

407 

35.7 

61.23 

106.51 

High  School. 

76 

6.0 

63.12 

110.74 

96 

8.4 

62.17 

110.69 

Vocational  . . 

2 

.2 

67.00 

118.50 

1 

.1 

61.00 

103.50 

Unknown  

7 

.6 

59.43 

98.15 

6 

.5 

62.54 

102.83 

ISi  to  16  yrs. 
*  Algradiea... 

725 

100.0 

63.03 

111.33 

683 

100.0 

61.98 

106.» 

7A.  

233 

32.1 

62.71 

110.56 

195 

28.6 

61.71 

108.44 

58 

8.0 

62.61 

108.96 

73 

10  7 

61.92 

110.93. 

8 Aa  .  •••••••• 

43 

5.9 

63.27 

113.73 

48 

7.0 

61.61 

107.01 

8B  

70 

9.7 

63.09 

110.53 

51 

7.5 

61.98 

111.50 

Graduates. . . 

269 

37.1 

63.23 

112.17 

259 

37.9 

62.05 

108.18 

High  School. 

49 

6.8 

63.80 

112.46 

52 

7.6 

61.92 

107.67 

Vocational... 

3 

.4 

61.92 

108.83 

UnkBOiini.... 

5 

.7 

61.50 

66.75 
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With  rcftrence  to  height,  it  is  seen  fnmi  Table  10  that  tiie 

boys  in  grade  7A  Bare  invariably  taller  than  those  in  the  next 
higher  grade.  This  is  true  in  each  one  of  the  age-periods. 
This  condition  is  directly  opposed  to  the  findings  of  the  other 
investigators.  On  the  other  hand,  boys  show  increasing  heights 
from  grade  7B  through  8B  for  the  two  age-periods  14§  to  15, 
and  15  to  15|.  Tbe  graduates  are  talla:  than  tlie  7A  b<^  in 
every  lialf-year  except  the  second.  Similaity,  midi  the  esaxp- 
tion  of  the  first  half-year,  the  high  school  boys  are  talkr  than 
the  7A  boys.  When  we  consider  the  two-year  period  as  a 
whole,  the  high  school  boys  are  markedly  taller  than  the  boys 
in  7A, 

The  girls  present  a  lesser  departure  than  the  boys,  from 
what  we  should  «q>ect  on  the  basis  of  other  investigations. 
In  tiie  first  and  second  half-years  there  is  a  definite  increase  in 
height  from  grade  7A  to  SB.  In  llie  third  half-year  this  con* 
dition  is  limited  to  grades  7B,  8A  and  8B.  Ckaduates  are 
taller  than  the  7A's  in  the  first,  second  and  fomth  half-years. 
The  high  school  girls  are  taller  than  the  7A's  in  every  half- 
year.  For  the  two  years  combined,  girls  show  a  steady  in- 
crease in  height  from  grade  7 A  to  grade  8B.  The  graduates 
and  high  sOiook  psls  are  shorter  than  the  8B  girls,  but  mark- 
edly taller  tiian  those  in  grade  7A. 

The  relations  of  weight  to  sdiocd  grade  are  dightiy  di£Fer* 
ent.  For  the  boys  the  weights  increase  in  the  second  and  ttdrd 
half-years  for  grades  7B,  8A  and  8B.  In  the  first  half-year  the 
weights  of  boys  increase  from  grade  7A  to  8A,  while  the  weights 
of  8B,  graduate,  and  high  school  children  fall  below  those  for 
grade  7A.  In  the  second  half-year*  the  7A  boys  are  heavier 
than  those  in  all  the  other  gra^  except  8B.  The  graduates 
and  h^  sdiodL  boys  are  li|^ter  than  the  boys  m  7A  in  the 
first  and  second  half-years.  In  the  thhxl  half-year  the  7A  bosrs 
are  slightly  heavier  than  the  graduates,  but  lighter  than  the 
high  school  boys.  In  the  fourth  half-year  both  the  graduates 
and  the  high  school  boys  outweigh  those  in  7A. 

The  girls  in  the  first  half-year  show  an  increase  in  weight 
for  grades  7A,  7B  and  8A.  Graduates  are  heavier  than  7A 
duldten»  and  the  hi^  school  gkls  ev^  more  so.  In  the  sec- 
ond half-year  tbe  wrights  fluctuate  from  grade  to  grade»  tte 
7A  children  bemg  heavier  than  the  otha^  except  for  grade  8A 
and  high  school  girls.  In  the  third  half-year  the  weight 
creases  for  grades  7B,  8A  and  8B.    Here  the  7A  children  are 
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heavier  than  the  graduates,  but  lighter  than  the  high  school 
Students.  In  the  fourth  half-year,  the  weights  fluctuate  again, 
tibe  graduates  and  hi^  sdbodi  diildren  weighing  less  than  those 
of  7A.  For  the  two-year  period  as  a  wbiok,  high  sdiod  gfarls 
are  considerably  heavier  than  the  girls  m  any  of  the  lower 
griades. 

While  oiu:  results  agree  in  the  main  with  those  of  previous 
observers  there  are  nevertheless  striking  exceptions  which  would 
suggest  extreme  caution  in  inferring  a  positive  correlation 
between  height  and  weight  and  school  grade  in  children  re- 
ceiving employment  certificate  The  dkect  rtlatjons  are 
ndtha-  as  maxked  nor  as  constant  as  found     other  observers. 
It  would,  therefore,  seem  that  the  childrM  in  our  investigation 
have  certain  special  characteristics  which  mark  them  as  a 
selected  group,  rather  than  as  a  fair  sample  of  New  York 
boys  and  girls  in  the  age-period  14  to  16.     It  should  be  re- 
membeied  that  the  boys  and  girls  under  discussion  do  not 
re^:esrat  sdKxA  children  in  general,  but  cmly  those  who  were 
on  the  point  of  leaving  adtuxA  to  go  to  ^vodc.  The  various 
figures  appear  to  Asm  ^t  children  of  better  physique  go  to 
work  at  the  eariiest  opportunity.   This  will  explain  the  anomaly 
that  our  children  of  7A  are  so  frequently  taller  and  heavier 
than  those  in  the  next  higher  grades.    The  more  delicate 
children  are  apparently  allowed  to  continue  their  schooling 
for  loi^^  periods  before  being  sent  to  work.     This  fact 
is  respoiisa)le  for  the  variatioos  from  the  findings  of  other 
observers.  — 

Naxionauxv 

Thus  far,  our  principal  concern  has  been  with  the  drildien 
as  a  group.  Our  data,  however,  permit  us  to  inquire  also  to 
SOQ^  extent  into  the  differences  in  the  physical  development 
of  our  boys  and  gids  wfaidi  may  be  attributed  to  tfaeu:  several 
nationalities.  This  is  e^xsdaUy  mteiesttng  in  view  (rf  the 
many  racial  groups  compodng  the  population  <rf  New  Yoik 
City,  and  the  important  and  perplexing  questions  that  con- 
stantly arise  in  the  adjustment  of  these  races  to  American 
conditions. 

It  has  not  been  possible  in  this  study  to  classify  the  material 
riffdky  on  the  ba^  of  nationali^  or  race  stock.  Instead,  the 
racial  temunplogyt  wtucb  we  have  used  as  a  maMer  of  coop 
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■vemence,  actually  comtniies  the  mother-tcmgue  and  nativity 

classification.  Our  first  group  includes  the  native-bom  of 
native  parentage.  Contrasted  with  this  first  group  are  the 
native  and  foreign  bom  of  foreign  parentage.  This  second 
group  has  been  further  subdivided  into  a  number  of  race 
stocks  as  far  as  was  possitde.  Under  the  classification  *'  Jews" 
ate  included  aU  native  and  f oragn  bom  children  of  foreign 
parent£^  whose  mother-tongue  was  given  as  IHddisii.  In  lite 
manner,  "Italians"  includes  those  whose  fathers  were  bom 
in  Italy  and  whose  mother-tongue  was  Italian,  The  desig- 
nation "English,  Scotch  and  Irish"  covers  children  whose 
fathers  were  bom  in  the  British  Isles  and  whose  mother-tongue 
was  ^ven  as  either  EngUsh  or  Scotch.  "Germans"  includes 
those  whose  fatbers  were  bom  in  Germany  or  Austria  and 
whose  mother-tot^^  was  given  as  Goman.  "Stevs**  are 
those  whose  mother-tongue  is  given  as  Rusaan» .  Polish  or 
Slavic.    The  last  group,  "Other  Nationalities",  indudes  aU 

the  residual  cases. 

The  following  table  indicates  the  distribution  of  the  boys 

and  girls  by  naticuudity: 


TABU  II 

Number  and  Percentage  of  Boys  and  Girlsi  Classified 
by  nMooafily  or  Race  Stock 


NATIONALITY 

OR  bace;  stock 

BOTH 

B0T8 

ontLB 

Percent, 
of  Total 

Number 

Percent, 
of  Total 

Number 

Percent. 

ABaatiofattiesorneoftoeka  

Natifeten  «C  aativeipiraitaee. . . 

100.0 

5,393 

100.0 

4,650 

100.0 

1,616 
3,671 
1,842 
1,099 

954 
282 
579 

16.1 
36.6 
18.3 
10.9 
9.5 
2.8 
5.8 

927 
1,938 
877 
670 

510 
146 
325 

17.2 
35. 9 
16.3 
12.4 

9.5 
2.7 
6.0 

689 
1,733 
965 
429 
444 
136 
254 

14.8 
37.3 
20.8 
9.2 

9.5 
2.9 
5.5 

English,  SeoUl  and  Int  

The  Jews  compose  the  largest  group  with  36.6%  of  the  total 
for  both  sexes.  Since  this  race  group  constitutes  at  best  only 
20%  of  the  population  of  New  York  City,  it  is  evident  that 
this  race  ccuUributes  not  far  from  twice  its  quota  to  the  boys 
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and  girls  who  go  to  work  at  the  earliest  ages.  Their  nearest 
competitors  are  the  Italians,  but  they  are  only  half  as 
numerous,  forming  18.3%  ci  the  total.  The  native-born  of 
native  parentis  form  the  tfainl  group^  with  16.1%  of  the 
total.  They  are  followed  by  the  Friti^  the  Germans  and  the 
Slavs  in  the  order  named. 

The  sex  distribution,  although  brought  out  in  the  foregoing 
table,  is  indicated  more  clearly  below.  Table  12  indicates  the 
percentage  of  each  sex  among  the  children  of  the  various 
natiopalities 

TABUB  12 

Panenliige  of  Boys  and  Girls  in  Each 
NatiooaUty  or  Sace  Stock 


NATIONALITY  OB  BACE  STOOE 

BOYS 
Fereeat. 

GIRIS 
Peroeat 

53.7 

46.3 

57.4 

42.6 

52.8 

47.2 

47.6 

52.4 

-61.0 

90.0 

53.5 

46.5 

51.8 

48.2 

56.1 

43.9 

The  English,  Scotch  and  Irish  evidently  send  the  h^^Kst 
proportion  of  boys  to  work;  they  show  61.0%  of  boys,  and  only 
39.0%  of  girls.  Next  come  the  native-bom  of  native  parentage, 
of  whom  57.4%  are  boys,  Germans,  Jews  and  Slavs  then  fol- 
low eadi  other  in  sucoesakm.  In  no  case  does  the  proportion 
of  bdys  vary  greatty  frcnn  the  average*  whidh  is  53.7%.  It  is 
only  among  Italians  that  we  find  the  relaiioi]^iq>  revised,  so 
that  the  girls  are  in  the  majority,  constibttmg  52.4%  of  the 
total  number  of  applicants. 

Table  13  indicates  the  average  height  and  weight  by  na- 
,  tionaUty,  and  by  half-year  age-periods: 
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Number  and  Average  Height  and  Weight  of  New  York  Bof§ 

and  Girls,  Ages  14  to  16 


by  Nationality  or  Raqe  Stock  and  by  Half-year  Age-periods 


NATIONALITY  OR  RACE 
STOCK  AND  HAU'-TEAE 

BOYS 

GIRLS 

No.  of 
Chil- 
dren 

Average 
Height 
in  Inches 

Average 
Weight 
in  Pounds 

No.  of 
Chil- 
dren 

Average 
Height 
in  Inches 

Average 
Weight  , 
in  Pounds 

All  Nationauties 
-  (»  Race  Stocks: 

Age:  14  to  14i  yrs.  

14}  to  15  ytB.  

15  to  15|  yrs  

l^tol6  yrs.  

ToW-Utol6yrs.. 

2,002 
1,403 

725 

61.29 

61.92 

fi2 

63.03 

101.93 

105.46 
108  75 
111.33 

1,624 

1,203 
1,141 
682 

61.15 

61.25 
61.41 
61.89 

104.19 

105.03 
107.13 
108.29 

5,393 

61.99 

106.71 

i650 

61.35 

105.73 

NimfK-BOBN  or 
NAimi  Pabihtaob: 

l^toie  yrs  

Total— 14  to  16 yrs.. 

332 
236 
235 

124 

61.42 
61.94 
63.14 
63.79 

100.79 
103.87 
109.76 
114.00 

223 
170 
172 
124 

62.13 
62.56 
62.38 
62.57 

104.36 
106.92 
106.38 
109.15 

927 

62.31 

105.61 

689 

62.38 

106.86 

Native-born  of  Foreign  Par- 
entage AND  Foreign-born: 

JEWS: 

14|tol5  yrs.  

Totei— HtolOyn.. 

686 
526 
461 
265 

61.35 
61.85 
62.31 
62.87 

104.04 

106.28 
108.84 
112.28 

525 

461 
464 
283 

60.87 

60.86 
60.86 
61.28 

105.05 

105.57 
107.44 
108.21 

1,938 

61.92 

106.92 

1,733 

60.% 

106.34 

HAUAMS: 

15itol6  yrs  

Total— 14  to  16  yrs. 

340 
222 
208 
107 

60  50 
61.52 
61.59 
61.85 

100.28 
107.26 
106.95 
108.34 

427 
258 
189 
91 

60.15 
60.33 
60.32 
60.90 

103.20 
103.21 
104.03 
106.3S 

.  877 

61.18 

104.61 

965 

60.30 

103.66 

0 
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TABU  13— (Contiimed) 

H«Bl«  and  Av««fe  Hd^  and  WeigW  of  New  York  Boys 

and  Girls,  Ages  14  to  16 


CU«aM  ^  Hltali^  «  Baee  Stock  ««l  by  Half-year  Age-periods 


NATIONALITY  OR  RACE 
STOCK  AND  IL^LF-YEAR 
AGE-PERIOD 

B0T6 

ca&LS 

No.  of 
Chil- 
dren 1 

Average  1 
Height 
Q  Iikches  i 

Average 
Weight 
n  Founds 

No.  of 
Chil- 
dren 1 

Average 
iieigni 
Luluucbes  1 

Average 
Wpiffht 
a  Pounds 

Native-born  o? 
Foreign  Parentage  and 
Foreign-born:  (Contowd.) 

■  ENGLISH,  SCOTCHandlRISH: 

Age:  14  to  14^  yrs.  

15itol6  ym.  

Total— 14  to  16  yrs.. 

256 
158 

151 
105 

61.20 
62  15 
62.88 
62.94 

98.83 
102.83 
105.78 
105.85 

124 

101 
128 
76 

61.67 

62.04 
62.35 
63.06 

• 

100.95 

106.27 
107.55 

670 

62.07 

102.44 

429 

62.21 

104.35 

GERMANS: 

15|to  16  yrs.  

Totd— 14tol6  yrs. 

199 
136 
108 
67 

61.71 
62.26 
63.50 
63.66 

101.96 
105.58 
112.71 
112.77 

170 
125 
95 
54 

62.35 
61.90 
62.63 
63.19 

106.86 
106.98 
109.97 

ii2.«r 

510 

62.49 

106.62 

444 

62.39 

108.24 

•  RUSSIANS,  POLES  aitd 
.  BOHEMIANS: 

Age:  14  to  14^  yrs  

15  to  15|  yra...  

lSitoI6  yw  

Total— 14  to  16  yn. 

61 
40 
27 
18 

61.98 
62.10 
63.87 
64.18 

104.81 

104.45 
113.30 
119.81 

71 

28 
25 
12 

61.78 

61.46 
62.44 
62.15 

101.40 
101.66 
110.67 
103.75 

.  1^ 

62.63 

106.13 

136 

61.87 

103,37 

OTHER  NATIONAUTIBS: 
141  to  15  yr&  

IVitd— 14tal6yn. 

128 

85 
73 
39 

61.89 
62.33 
62.77 
63.65 

102.71 
105.30 
108.67 
113.04 

84 
60 
68 
42 

61.61 
61.85 
61.88 
62.30 

105.14 
103.13 
106.93 
107.69 

.  325 

62.42 

105.97 

254 

61.85 

105.57 
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Graph  F  shows  the  ccMtnparative  heights  erf  boys  of  various 
nationalitfcs  at  each  half-year  period.  The  Russians,  Poles 
and  B<dieniians  are  not  plotted  on  the  graph,  because  the  small 
number  of  children  represented  by  these  race  stocks  mars  the 
yaUdity  of  any  comparison  with  the  others,  / 


GRAPH  F 

Average  Heights  of  Boys  of  Various  NationaUties  at 
Half-year  Period,  Ages  14  to  16 


The  German  boys  are  tallest,  with  an  average  stature  of 
62.49  inches  for  the  two  years  combined.  Next  come  the  Amer- 
ican boys,  with  an  average  of  62.31,  and  the  English,  Scotch 
and  Irish,  with  an  average  <rf  62.07.  These  tivee  groups  are 
taUer  than  the  aven^  f or  aB  nationalities,  which  is  61.99. 
The  J^wMk  boys  are  dose  to  the  average,  with  a  stature  of 
61.92  inches,  while  the  Italians,  on  the  average,  attam  only 
61.18  inches. 

If  we  consider  the  amount  ol  growth,  however,  between  ' 
age  14J  and  age  15§— that  is,  the  average  hdght  during  the 
second  year  mmus  the  average  he^ht  during  the  first— the 
sequence  is  only  slightly  d^erent  Americans  stand  at  the 
head,  with  an  average  gam  of  1.72  mches.  Next  come  Ger- 
mans, with  1.63  indies  of  growth,  and  Enghsh,  Scotch  and 
Irish  with  1.34  inches.  The  average  for  all  nationalities  is 
1.19  inches,  and  below  this  stand  Jews  with  .94  inch,  and  Ital*. 
ians  with  .78  inch.  * 
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.  Cka{^  G  illustrates  the  corresponding  data  for  giris. 
The  German  gvls  average  62.39  indies  in  hei^t;  the 
average  for  American  girls  is  only  .01  inch  less.  The  de- 
crease in  the  stature  of  German  girls,  from  62.35  inches  in  the 
first  half-year  to  61.90  inches  in  the  second  half-year,  is  per- 
haps due  to  a  selective  process,  the  taller  girls  being  the  more 
likely  to  be  sent  to  work  at  the  earlier  ages.  The  English, 
Scotdi  and  Irish  giris  average  62.21  indies.  The  average  for 
all  nati<malittes  is  61.35  mches.  As  with  the  bo3rs,  so  witli  the 
girls  also,  Germans,  Americans  and  English  are  above  the 
average,  while  Jews  and  Italians  tend  to  fall  below;  the  average 
statures  of  the  last  two  races  being  respectively  60.93  and 
60.30  inches. 

As  regards  the  gain  in  height  between  ages  14^  and  15|,  the 
«der  of  the  nationalities  presents  a  somevdiat  diffa:^t  BspecL 
British  giris  increase  by  .77  mch»  and  Germans  by  .67  inch. 
Bdow  the  genmd  average  oi  .40  inch,  however,  are  Italians 

(.29  inch),  Jews  (.16  inch),  and  native  American  girls  of 
native  parentage,  whojgain  only  .14  inch. 


GRAPH  G 

Average  Heights  of  Girls  of  Various  Nationalities  at  £ach 
Half-year  Period,  Ages  14  to  16 


14-14}  9m 
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GRAPH  H 

Average  Weights  of  Boys  of  Various  Nationalities  at  Each 
Half-year  Period,  Ages  14  to  16 


ACMTAOK 

— 

NATIVt  BORN 

JEWS 

onumvc  ff 

GERMANS 
JTALIAHS 

ENGLISH,  sec 

/ 
/ 

/ 

• 

i 

 7^ 

^  • 

•IT  » 

« 

Age  14-14  J  yrs. 

14^  -15  yrs. 

1&-151  yrs.              1             151  -16  yr». 

Graph  H  shows  the  comparative  weights  of  the  boys  of 
dififerent  nationahties. 

The  average  weight  for  all  nationahties  is  105.71  pounds. 
Hie  Jewish  and  the  German  boys  are  somewhat  above  the 
average  for  all  naticmalities,  their  weights  for  the  two  years 
bai^  106.92  and  106.62  pounds  respectivdy.  The  American 
boys,  i.  e.,  native-bom  of  native  ^oentage,  average  105.61 
pounds  for  the  two  years.  The  Italians  boys  are,  for  the  most 
part,  below  the  average  with  a  weight  of  104.61  pounds  for  the 
two  years.  EngHsh,  Scotch  and  Irish  boys  are  consistently 
lighter  in  weight  ttian  those  of  other  nationalities,  their  average 
we^ht  for  the  two  years  being  cmly  102.44  pounds. 

The  average  ^gxak  in  weight  for  all  nationahties  is  6*31 
pounds  from  the  first  year  to  the  second.  German  and  Amer- 
ican boys  stand  at  the  head,  gaining  9.30  and  9.15  pounds, 
respectively.  Below  the  average  increase  are  the  British 
(5.45  poimds),  Jews  (5.09  pounds)  and  Italians  (4.38  pounds). 
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Graph  I  illustrates  the  corresponding  data  for  girls. 

German  girls  average  108.24  pounds,  outweighing  those  of 
i^her  nationahties.  American  ghrls  wdgh  106.86  pounds. 
Jewi^  ^rls  follow  dosdy  with  an  avarage  weight  <rf  106.34 
pounds.  All  <rf  these  are  above  tiie  average  for  all  nation- 
alities, which  is  105.73  pounds.  English,  Scotch  and  Iridi 
girls  average  104.35  pounds.  After  them  come  Italian  girls 
with  103.66  pounds,  and  Slavs  with  103.37  pounds. 

The  British  girls  show  the  greatest  gain  in  weight,  4.58 
pounds,  from  age  14|  to  age  15^.  Germans  gain  3.96  pounds, 
and  Americans  3.23  pounds,  llie  average  f<M-  all  nati<xiahties 
is  3.02  pounds.  Below  the  average  iu:e  Jews  (2.44  pounds) 
and  ItaUans  (1.58  pounds). 

In  view  of  the  preponderant  part  played  by  Jews  and  Ital- 
ians in  the  constitution  of  our  material,  it  has  been  of  special 
interest  to  enter  into  an  examination  of  these  groups  in  greater 
detail.  Table  14  (page  30)  indicates  the  average  height  and 
wd^t  of  Jewish  and  Italian  boys  and  girls  by  nativity  and 
fay  half-year  age-periods 


C«APHI 

Aracagft  Weights  of  Girls  of  Various  Nationalities  at  Each 

Hatf-year  Poiod,  As^  14  to  16 


114 


lit 


110 


1M 


1M 


100 
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TABLE  14 


Number  and  Average  Hei^t  and  Weight  of  Jewish  and 
Italian  Boys  and  Girls»  Ages  14  to  16 

daadfied  lif  Mative  and  Foreiga  Birth,  and  hf  Half-year  Age-periods 


NATIONALITY  OR  RACE  STOCK  - 
AND  HALP-YBAR  AC»«810DS 

BOYS 

GIRLS 

No  of 
Chil- 
(Ha 

Average  1 
Height 

Average 
Weight 
taPOoadi 

No.  of 
Chil- 
dren 

Average 
Height 
in  Inches 

Average 
Weight 
n  Pounds 

JEWS: 

NATITS-BCttN  - 

I5|tol6  yrs.  

Totalr-14tol6yr8.. 

422 
270 
208 
121 

61.37 
62.08 
62.50 
63.40 

103.80 
107.36 
109.18 
115.05 

293 
251 
241 
140 

60.97 
61.03 
61.20 
61.79 

# 

104.20 
106.17 
108.77 
109.^ 

1.021  1 

62.03 

107.17 

925 

61.17 

106.78 

Foancm-BiWN  ^ 

14jtol5  yrs  

Total— 14  to  16  yrs. . 

264 
256  1 
,  253 
144 

61.32 
61.60 
62.16 
62,^ 

104.42 
105.14 
108.55 
109.96 

232 
210 
223 
143 

60.74 
60.65 
60.49 
60.78 

106.12 
104.85 
106.00 
106.61 

1  917 

61.80 

106.63 

808 

60.65 

105.84 

ITALIANS: 
Native-born 

•  15|tol6  yrs.  

Total— 14  to  16  yrs. 

221 
144 
126 
56 

60.60 
61.55 
61.45 
61.57 

101.51 
108.21 
106.95 
107.67 

306 
179 
119 
54 

60.17 
60.29 
60.29 
60.87 

60.28 

103.72 
102.88 
104.53 
108.07 

547 

61.14 

L05#L6 

658 

103.99 

FOBBIQli-BOBN 
Age:  14  to  14^  yrs.  

Total— 14  to  16  yrs. 

119 
78 
82 
51 

60.33 
61.46 
61.81 

97.99 
105.51 
106.96 
109.07 

121 
79 
70 
37 

60.09 
60.41 
60.38 
60.94 

101.92 
103.98 
103.17 
103.84 

.|  330 

61.25 

103.71 

307 

60.34 

102.97 

30 


*  In  practicaUy  every  case  the  native  Jewish  diildren  shovr 
improvement  over  the  fordgn-bom  Jewish  diildren,  both  in 
stature  and  in  weight  This  is  seen  more  dearly  from  (kapha 
J  and  K. 

The  native  Jewish  boys,  starting  with  an  advantage  in 
their  favor  of  only  .05  inch  in  height  in  the  first  half-year^ 
are  .48  inch  taller  in  the  second,  ^  inch  in  the  third,  and  .98 
indi  in  tte  fourth,  with  an  ava:age  of  .23  indi  tos  the  two 
years. 

The  American-bom  Jewi^  girls  ^bow  an  even  greater 
superiority  in  stature  over  the  foreign-bom,  the  differences  in 
their  favor  amounting  to  .23,  .38,  .71  and  1.01  inches,  respec- 
tively, in  the  four  half-years,  with  an  average  of  .52  inch  for 
tlie  two  years. 

GRAPH  J 

Avttage  Heists  of  Nathro  and  Forapi  Bom  Jewisb  and  ItaHm 

Boys  and  Girls,  at  Each  Half-year  Period,  Ages  14  to  16 


GRAPH  K 


Avenge  Weights  <tf  Native  and  Fordga  Bom  Jewish 

Boys  and  Girls,  at  Each  Half-year  Peiriod,  Ages  14  to  16 


lis 


t6-15i  yr*. 


15l  16-yr«. 


la  weight  there  are  also  marked  diff ermces*  as  is  seen  in 
GxaphE:. 

In  the  first  half-year  the  American-bom  Jewish  boys  are 
lighter  than  the  foreign-bcMm  by  an  average  of  .62  pound. 

They  overtake  them,  however,  in  the  succeeding  period,  weigh- 
ing 2.22,  .63  and  5.09  pounds  more  in  the  second,  third  and 
fourth  half-years  respectively.    For  the  two-year  period  as  a 
whde»  native-bom  Jewish  hoys  are  .54  pomid  heavier  than  the. 
foceign-bom. 

The  native-born  Jewish  gjris  are  1.92  poimds  Ughtar  in 
tte  first  half-year,  but  heavier  inlfie  flniee  sucoeediii^  half- 
years  by  1.32  pounds,  2.77  pounds  and  3.24  pounds,  respec- 
tively. For  the  two  years  taken  as  a  whole,  the  native-bom 
Jewish  girls  are  .94  pound  heavier  than  the  foreign-bom  girls 
<rf  this  race  stock. 

Am<Mig  Italians,  the  native  boys  are  .27  inch  taller  in  the 
first  half-year,  but  only  .09  inch  taller  in  the  second.  In  the 
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third  half-year  the  relatiimship  is  reversed,  and  the  foreign- 
bom  actually  exceed  the  natives  in  stature  by  a  difference  of 
M  indi.  In  the  fourth  hatf-year  the  superi(«ty  of  the  nath^ 
bora  is  regained)  the  difference  in  their  favor  bdng  .42  indi. 

For  the  two  years  as  a  whole,  native-bom  Italian  boys  are  .11 
inch  shorter  than  the  foreign-born.  Among  Italian  girls,  the 
native-born  are  taller  only  in  the  first  half-year,  by  the  narrow 
margin  of  .08  inch.  During  the  remaining  three  age-periods 
the  foceign-bora  girls  have  the  advantage,  with  differences  of 
.12,  .09  and  .07  indhi,  respectiveiy.  For  the  two  years  as  a 
whole,  native-bom  Italian  giris  are  .06  mdi  shorter  than  the 
foreign-bora. 

The  phenomena  of  weight  among  native  and  foreign  bom 
Italian  children  are  quite  different,  however,  from  those  of 
height.  Among  boys,  natives  show  an  excess  of  weight  during 
the  first  two  half-years  with  differences  of  3.52  and  2.70  pounds. 
During  the  third  and  fourth  half-years,  on  the  other  hand,  the 
foreign-bom  are  heavier,  first  by  only  .01  pound,  then  by  1.40 
pounds.  For  the  two  years  as  a  whole,  native-bom  Italian 
boys  are  1.45  pounds  heavier  than  the  foreign-bom.  Among 
Italian  girls,  on  the  other  hand,  the  foreign-born  are  heavier 
only  in  the  second  age  group,  with  a  difference  of  1.10  pounds. 
In  the  first,  third  and  fourth  half-years  the  native  Italian 
girls  have  the  advantage,  with  1.80,  1.36  and  4.23  pounds, 
respectively.  For  the  two  years  as  a  wiiole,  native-bom 
Italian  ghis  are  1.02  pounds  heavier  than  the  foreign-bom. 

Professor  Boas  in  his  volume  "Changes  in  Bodily  F<Hin  of 
Descendants  of  Immigrants''  gives  similar  data  on  the  heights 
and  weights  of  native  and  foreign  bora  Jewish  and  Italian 
children,  and  it  is  of  interest  to  compare  our  results  with  the 
figures  in  his  investigation.  To  make  the  two  sets  of  figures 
comparable,  we  have  reduced  ours  from  a  half  yearly  to  a  yearly 
ba^,  and  have  grouped  togetter  the  Boas  figures  f or  Sdl- 
ians  and  Neapolitans,  which  are  given  separate  in  his  tatdes^ 
to  obtain  the  average  for  the  Italians.  The  results  are  given 
in  Table  15: 
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TABL£  15 


mSamcM  mHei^t  asd  W^igjaA  of  Jewish  and  Italian  Native 
and  Foreign  Bom  Boys  and  Gfrls,  Ages  14  to  15, 

and  15  to  16 


Frankel  and  Dublin  (1916),  and  Boas  (1911)  Figures 


MAtlOK&UTr  OR  RACE  STOCK 
AGffiANDSEX 


JEWISH  BOYS: 

14  to  13  yrs.. 

15  to  163m.. 

.JKWISH  GIRLS: 

14  to  15  yrs.. 

15  to  16  yrs.. 

ITALIAN  BOYS: 
14  to  15  yrs.. 
15tol63rrs.. 

JITALIAN  GIRLS: 

14  to  15  yrs. 

15  to  16  yrs.. 


ScnuoBrrr*  or  Nautb  otu 
FoHHcnBoMii 


In  Height 
(locbea) 

InWeidrt 

F.&a 

Boas 

F.AD. 

Bom 

.19 
.57 

.75 
.23 

.41 
2.28 

1.98 
.00 

.30 
M 

.39 
—.47 

—.41 
2.92 

... 
•  .  . 

.19 
—.45 

—.28 
—.55 

3.19 
-.60 

.88 
-2.20 

—.01 
—.10 

.59 
-.23 

.67 
2.24 

•  ■  ■ 

*A  minus  sign  ( — )  deootes  inferiority. 


In  general,  our  figures  show  the  same  tendency  as  those  of 
Professor  Boas,  pointing  to  a  superior  development  of  the  native- 
-bom  Jewish  children  as  compared  with  the  foreign-born  of  this 
race  stodc,  and  to  a  relatively  inferior  development  of  native- 
bom  Italian  diildreu  as  compared  with  tk&r  foreig^-boni 
ibrethren.   But,  as  is  seen  from  the  table,  the  extent  of  the 
differences  between  the  native  and  foreign  bora  children  of 
these  two  nationalities  varies  in  the  two  sets  of  data.  Professor 
Boas  interprets  these  results  as  follows:      Among  the  east 
European  Hebrews,  the  American  en\ironment,  even  in  the 
•coi^sested  parts  erf  the  city,  has  brought  about  a  general  more 
favorable  development  of  the  body,  which  is  e^»essed  in  the 
increased  height  of  body  (stature)  and  weight  of  the  duldreo. 
-The  Italian  children,  on  the  other  hand,  show  no  such  favorafaie 
influence  of  American  environment,  but  rather  a  small  loss  in 
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vigor  as  compared  to  the  average  condition  of  the  immigrant 
children.  It  therefore  appears  that  the  south  Italian  race 
suffers  under  the  influence  of  American  dty  life,  while  the  east 
EuropQUi  Hebarew  develops  under  these  conditions  better  than 
he  does  in  his  native  country."*  This  interpretation  is  dearly 
corroborated  by  our  figures. 

Comparing  the  figures  of  the  native-bom  Jewish  and  Italian 
children  with  those  of  native-born  of  native  parentage  as  given  in 
Table  13  (page  24),  we  find  that,  although  the  native-bom  Jewish 
boys  are  taller  than  the  foreign-bom,  they  are  nevertheless  shorter 
than  the  native-born,  ct  native  parentage  by  .28  inch  for  the 
two  years.  As  regards  wd|^  however,  the  native  Jewish  boys 
are  in  the  lead.  Their  average  weight  for  the  two  years  is 
107.17  pounds,  exceeding  that  <rf  the  native-bom  boys  of  native 
parentage  by  1.56  pounds.  Among  girls,  the  relationship  is 
almost  the  same.  The  native  Jewish  girls  are  inferior  in  stature 
to  the  American  girls  by  .21  inch,  but  in  weight  they  are  nearly 
equal  to  the  native  girls  of  native  parentage,  the  difference  in 
favor  of  the  latter  bdng  only  .08  pound. 

The  native-bom  Italian  boys  axe  1.17  indies  shorter  and 
.45  pound  lighter  than  the  native  boys  of  native  parentage. 
Native-bora  Italian  girls  are  2.10  indies  shorter  ai^  2^7 
poimds  lighter  than  native  girls  of  native  parentage. 

SuGGSST8i>  Standards     Physicai,  TyzvBiovvmn 

The  examining  officer,  whose  duty  it  is  to  determine  the 
fitness  ci  duldren  to  be  subjected  to  the  strain  of  indi^trial 

work,  has  a  large  discreticmary  power.    It  is  important  that 

he  should  have  at  his  disposal  bases  for  determining  in  some 
w  ay,  other  than  by  personal  impression,  the  question  of  whether 
or  not  an  applicant  conforms  to  reasonable  standards.  How, 
then,  shall  we  proceed  with  the  establishment  of  norms  to 
govern  the  solution  of  this  problem  and  what  shall  these 
nonnsbe? 

We  have  observed  above  tiiat  there  are  differeooes  in  tibe 
heights  and  weights  d  the  duldren  of  the  various  nationalities. 

These  differences  are,  however,  too  slight  to  warrant  the 
adoption  of  special  standards  for  each  nationality.  We  shall, 
therefore,  consider  this  subject  without  distinction  for  the  race 
groups.  Such  standards  as  we  shall  devdop  will  take  into 
^"Cliaiices  in  Bodi^  Fwm  of  Descndiiits  of  Tinmigrantaf*,  pafe  62.' 
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CMisideration  only  the  differences  in  the  two  sexes  and  in  the 
two  individual  years,  namely,  14  to  15  and  13  to  16.  Shorter 
age-periods,  such  as  half-years,  will  not  be  considered  in  this 
ccnmectkiii,  ia  view  of  the  tmnor  dbanges  in  het^^t  aa4  wdg^t 
occurring  from  one  period  to  another. 

Our  first  consideration  is  to  arrive  at  a  basis  hy  windx 
normal  development  may  be  determined.  Clearly,  this  basis 
cannot  be  height  alone.  As  we  have  shown  in  Table  3  (page  5) 
25%  of  the  boys  were  under  five  feet  in  height;  this  was  equally 
true  for  the  girls.  Indeed,  4.1%  of  the  boys  and  2.4%  of  the 
ghrls  in  this  group  were  imdor  four  feet  nine  inches.  These 
difldren  are  surely  d  stunt  stature  by  any  standard,  and  one 
would  be  tempted,  on  the  score  <rf  height  alone,  to  suggest  the 
elimination  of  these  boys  and  girls  as  still  physically  unfit  for 
industrial  work  during  such  critical  years  as  14  to  16.  But 
thes^  boys  and  girls  are  often  on  examination  as  robust  and  well- 
foarmed  as  many  taller  children  who  apply  for  work  papers. 
This  is  seen  in  TaUe  8  (page  16).  Many  are  ^smt  through  in- 
heritance, althot^  others  are  retarded  in  dev^tofnaent  for  their 
age.  Any  strength  test  to  which  they  might  be  put  would  in 
all  probabiUty  show  that  many  were  physically  as  fit  as  those 
of  average  height  for  their  age.  It  is  clear,  then,  that  we  cannot 
detemaine  normal  development  from  a  consideration  of  height 
alone,  although  health  officers  will  often  use  their  discretion  to 
withhdd  ctttificaties  ixcm  duldr«ai  at  the  extienes  of  low 
hei^t. 

In  the  same  way,  a  condderation  OS  weight  alone  will  lead 

to  no  constructive  results,  for,  to  have  any  meaning,  wttght 
must  clearly  be  taken  in  relation  to  height.  A  weight  of  100 
pounds,  while  considerable,  and  even  above  the  average  for  a 
child  60  inches  in  height,  would  be  very  low  for  a  boy  67 
•inches  tall.  The  only  proper  basis,  therefore,  is  the  relation 
ol  weight  to  hdght  The  health  officer's  i»roblem  is,  then,  to 
note  the  wdght  ci  any  applicant  in  relation  to  his  hdight,  and 
to  see  to  what  degree  the  actual  figures  COTrespond  to  the  aver- 
ages  which  were  ascertained  in  this  study,  or  to  tiiose  prevailing 
in  his  own  locality  if  such  figtues  are  at  hand. 

We  shall  now  consider  the  average  weights  foimd  by  us  for 
each  he^ht,  and  determine  the  minimum  weights  to  be  allowed 
for  eadi  inch  of  hei|^t  for  each  of  tte  two  sens  and  for  each 
year  of  age.   The  following  taUe  {^ves  tiie  essmtid  fi^^ 
our  discussion: 
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TABLE  16 

Number,  Average  Wdg^ts,  Standard  Deviations  and  Other 
Dedrod  VaUies  for  Each  Inch  of  Height  of  New  York 
Boys  and  Ghrls,  Ages  14  to  IS  and  15  to  16  Years 

1.    J  .1  ■   


BOYS 


AoiUtolS 

Aqi  15  to  16 

in 
loches 

No.  of 
ChU- 
dren 

Average 

Weight  (A) 
(Pounds) 

Standard 
Deviation 

{<r) 
(Pounds) 

AXT 

in 
P'nds 

No.  of 
Child'n 
Below 
A-o- 

T 

(Per 
cent.) 

No.  of 
Chil- 
dren 

Average 
Weight  (A) 
(Pounds) 

Standard 
Deviation 

(<r) 
(Pounds) 

A-<r 
in 
P'nds 

No.  of 
Child'n 
Below 
A-<r 

-K 
(Per 
cent.) 

1 

2 

3 

4 

5 

6 

1 

2 

3 

4 

5 

6 

54. .  . 

55.... 
66. . . . 
57. . . . 
58. ■ ■ . 
59.... 
60. . . . 
61.... 
62.... 
63.... 
64.... 
65. . . . 
66.... 

67  

68.... 
69.... 
70. . . . 
71.... 

13 

59 
96 
190 
283 
349 
440 
434 
400 
355 
307 
200 
137 
78 
34 
15 
6 
7 

82.27 

80.87 
83.27 
85.56 
88.08 
91.92 
97.47 
102.37 
107.03 
110.80 
116.58 
119.67 
124.09 
129.95 
135.01 
134.40 
142.00 
141.71 

5.84 

6.87 
10.06 
7.47 
8.28 
8.54 
9.29 
10.41 
11.12 
10.77 
12.23 
11.87 
11.59 
13.81 
12.89 
12.23 
13.85 
24.70 

77 

74 
73 
78 
80 

83 
88 
92 
96 
100 
104 
108 
113 

llD 

122 
122 
128 
117 

2 

2 
3 

21 
28 

48 
67 
55 
58 
48 
39 
30 
20 

o 
0 

3 
2 
1 
2 

7.1 

8.5 
12.0 
8.7 
9.4 
9.3 
9.5 
10.0 
10.4 
9.7 
11.0 
9.9 
9.4 
10.7 
9.6 
9.1 
9.8 
17.6 

5 

12 
33 
60 
101 
121 
201 
216 
266 
250 
220 
189 
131 
77 
42 
42 
10 
7 

85.60 

78  62 
81.23 
87.28 
88.14 
94.85 
99.72 
103.28 
107.45 
111.^ 
116.81 
120.58 
125.41 

4  on  a  A 

132.64 

131.35 
137.40 
143.55 
144.29 

.38 
6.49 
13.02 
7.21 
9.21 
11.41 
9.03 
9.92 
11.62 
10.78 
12.31 
15.95 
15.09 
14.31 
14.12 
8.68 
7.96 

78 

75 
74 
81 
86 
88 
92 
98 
100 
106 
108 
109 
118 
117 
123 
135 
136 

5 
4 

15 
16 

28 
20 
39 
28 
34 
18 
11 
10 
7 
7 
2 
1 

.5 
8  0 
14.9 
8.2 
9.7 
11.5 
8.8 
9.3 
10.4 
9.2 
10.2 
12.8 
11.3 
10.9 
10.3 
6.1 
5.5 

437 

247 

• 

54. .  • . 
55. * . . 
56.... 
57.... 
58.... 
59.... 
60.... 
61.... 
62. . . . 
63.... 
64.... 
65.... 
66. . . . 
67.... 
48. . . . 
69. . . . 
70. . . . 
71.... 

8 
10 
47 
102 
247 
356 
513 
474 
409 
296 
187 
102 
56 
23- 
6 
6 
1 

81.94 
90.35 
89.47 
90.04 
95.25 
97.49 
102.07 
105.80 
107.57 
110.67 
114.76 
117.12 
122.31 
132.65 
120.33 
148.58 
118.50 

5.27 
9.50 
11.67 
10.87 
12.37 
12.26 
13.12 
14.13 
12.97 
14.12 
15.88 
14.88 
21.15 
22.20 
22.« 
23.23 

77 
80 

78 
79 
83 
85 
89 
92 
95 
97 
99 
102 
101 
110 
107 
125 

2 
1 
7 

12 
39 
42 
69 
72 
57 
37 
21 
12 
4 
2 

1 

6.5 
10.5 
13.1 
12.1 
13.0 
12.6 
12.9 
13.3 
12.1 
12.7 
13.8 
12.7 
17.3 
16.7 
17.4 
15.5 

3 
7 
29 
50 
110 
186 
309 
308 
285 
216 
154 
78 
51 
24 
8 
1 

1 

91.00 
92.86 
89.57 
94.07 
98.73 
99.87 
103.17 
107.02 
109.18 
112.99 
115.09 
119.22 
123.47 
133.13 
127.75 
104.50 

110.00 

15.35 
8.34 
12.21 
12.88 
11.68 
14.22 
13.08 
13.44 
14.77 
16.17 
16.79 
15.75 
24.48 
12.86 

78 
81 
82 
86 
88 
89 
94 
96 
98 
99 
102 
108 
109 
115 

2 
6 
8 
16 
29 
41 
45 
44 
28 
17 
8 
6 
3 
1 

16.7 
9.5 
13.0 
13.0 
11.7 
13.8 
12  2 
12.3 
13.1 
13.9 
14.1 
12.8 
18.4 
10.0 

378 

 L 

254 

The  first  two  columns  have  already  been  considered  in 
Table  8  (page  16).  They  give  the  average  weights  for  each  inch 
of  height.  The  average  weights  as  given  may  be  considered  as 
norms  for  our  purpose,  except  at  the  extremes  of  height,  where 
the  nmnber  d  cases  obsa'ved  is  small.  These  figures  may  be 
replaced  fay  the  smoothed 'values  (also  in  TaMe  8)  to  ^n^iidi 
reference  has  already  been  made. 

The  problem  now  resolves  itself  into  this:  What  departures 
or  deviations  may  be  permitted  from  the  average  weights  in 
granting  certificates?  The  children  who  are  above  the  averages 
may  be  excluded  from  consideration.  They  are,  if  anything, 
better  physical  specimens  ci  their  dass.  Where  overwei|^t  is 
so  marked  as  to  be  a  menace  to  the  child,  the  phydcal  exam- 
ination win  be  likely  to  disdose  defects  ci  heart,  kidney  ot  other 
vital  organ  which  should  bar  the  applicant.  The  under- 
weights are  therefore  our  sole  consideration,  and  the  question 
still  further  reduces  itself  to  the  determination  of  the  mniT^i^T^llP^ 
weights  which  are  ccmsistent  with  physical  fitness. 

An  interesting  suggestion  was  made  in  this  oomiection  by 
Porta*,  who  tnged  tiiat  a  dnld  whose  phyacal  devdopment 
departs  more  than  the  probaUe  deviation  from  the  average 
weight  for  his  height,  should  be  considered  sub-normal.  Hiis 
suggestion  attracted  our  attention,  for  it  seemed  to  give  the 
very  value  which  would  serve  as  a  first  approximation  for  the 
determination  of  the  minimum  weights  to  be  used  by  health 
cAcers.  We  have  used  this  suggestion  in  Table  16.  The 
standard  deviations  ( <7 )  aie  given  for  the  aven^  wdghts  for 
each  indt  of  hea^^t.  If  we  f dlow  the  method  of  Porto-,  the 
duldren  whose  weights  were  bdow  the  average  by  a  number 
of  pounds  equal  to  the  standard  deviation,  would  be  excluded. 
Column  4  gives  the  minimum  weight  values  on  this  basis. 
Column  5  gives  the  munber  of  children  who  would  fall  below 
this  Hmit  (A- a).  We  have  also  included  the  percentage 
deviation  from  the  average  which  is  allowed  acccMrding  to  this 
method,  namedy,  x*  ^  shown  in  Cohmm  6.  Among 

boys,  age  14  to  15,  there  would  be  437,  or  12.8%,  who  would 
have  to  be  exduded  on  this  bams.  In  like  manner,  247  boys, 
or  12.4%,  would  be  eliminated  at  age  15  to  16;  378  girls,  or 
13.4%,  at  age  14  to  15;  and  254  girls,  or  13.9%,  at  age  15  to  16, 

*W.  Townsend  Porter,  "On  the  Application  to  Individual  School 
Children  of  the  Mean  Values  Derived  from  Anthropological  Measurements 
by  the  G^eralizing  Method."  PubHcations  of  The  American  Statistical 
Aaaodatkii.  Vol  III,  Boston,  Jk»S. 
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Summarizing  the  above,  we  may  say  that  an  approximate 
deviation  of  10%  from  the  average  weight  of  boys  for  each 
height,  and  a  deviation  of  about  12%  from  the  average  weight 
of  gills,  would  result  in  the  dix^)I^ 

on  tlie  score  of  defident  wd^  for  their  he^t  Attractive 
aad  hi^y  dedrafaie  as  this  may  be  as  a  social  programme  for 
tiie  conservation  of  child  life  and  the  prevention  of  the  prema- 
ture entry  of  children  into  industrial  work,  the  authors  are 
nevertheless  not  ready  to  suggest  the  adoption  of  so  radical  a 
standard.  They  are  aware  that  they  have  considered  in  this 
investigatioii  applicants  who  were  actually  granted  work 
papers*  and  it  has  seemed  to  tten  that  the  eliminatioo  of  13% 
of  such  duldren  on  the  score  of  insufficient  weiglit  for  their 
height  woidd  involve  too  great  a  departure  from  present 
practice.  It  is,  therefore,  suggested  that  a  somewhat  greater 
deviation  from  the  average  be  permitted,  namely,  15%.  This  is 
along  the  lines  of  the  practice  of  life  insurance  companies,  which 
allow  a  deviation  ci  20%  above  and  below  the  average  weight 
Sor  each  hein^t,  in  passng  upon  tibe  aooeptaUhty  of  a  rid: 
for  life  insurance.  Allowing  for  the  l^ser  variatMlity  in  wdg^ 
for  given  heights  on  the  part  of  children  as  compared  witii 
adults,  the  limit  of  15%  seems  reasonable.  On  this  basis, 
which  is  approximately  l^ff  instead  of  la,  not  684  cases, 
but  189  cases,  or  3.5%,  would  be  eliminated  among  the  boys, 
and  not  632  cases,  but  436  cases,  or  9.4%,  would  be  eliminated 
among  the  girls.  This  is  more  cooaervative,  and  would  seem 
to  meet  satijtfactdrily  the  requirenwits  of  the  case* 

It  k  realiased  that  this  15%  limit  works  out  more  stringently 
with  the  girls  than  with  the  boys,  excluding  as  it  does  a  much 
higher  percentage  of  the  former  than  of  the  latter.  But  it 
seems  that  social  considerations  fully  warrant  such  discrimina- 
tion. In  the  large  majority  of  cases  the  girls  enter  economic 
employment  only  for  a  temporary  period.  They  give  up 
industrial  work  when  they  marry,  and  enter  upon  their  natural 
vocaticmof  motheiiKXxl.  This  k  their  most  important  function, 
and  it  requires  preenunently  an  unimpaired  phy^cal  con* 
dition.  The  longer  that  tiidr  entry  into  the  stress  and  strain 
of  employment  is  postponed,  the  better  are  their  chances  to 
.  develop  the  faculties  which  are  essential  to  strong  motherhoods 
The  health  officer  should,  therefore,  scrutinize  most  carefully 
the  girls  on  the  border  line.  The  apparent  disrrimination 
idwh  our  suggested  minimum  wd^j^^ltmit  wocks  against 
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the  giria  does  not  affect  them  unfairly,  when  conadered  from 
the  tnoader  viewpcnnt  <tf  social  expedimy. 

We  would  urge,  then,  that  our  averages,  as  given  in  Table  8 
(page  16)  be  considered  normal  weights  for  each  height  for 
New  York  children  ages  14  to  15  and  15  to  16,  and  that  a 
deviation  of  15%  below  these  averages  be  regarded  as  the 
twayinwtn  departiurc  which  can  safely  be  permitted  in  granting 
woricpapers.  The  f<flowingTabk  17  gives  the  nodmimal  weigh 
so  computed  for  each  €i  the  two  years  and  each  of  the  two 
sexes.  It  is  based  on  the  smoothed  weights  for  the  various 
heights,  presented  in  TaUe  8. 

TABLE  17 

Suggested  Mhiimum  Wei^^t  Limita  for  Badi  Lidi  of  lEMgiit 
of  New  York  Boys  and  Girls,  Ages  14  to  15  and 

15  to  16  Years 


WEIGHTS  (^  Vamd^ 


HEIGHTS 

DOTS 

COBIS 

Age  U  to  15 

Age  14  to  15 

Age  15  to  !• 

73 

74 

78  - 

82 

76 

77 

81 

83 

79 
8S 

80 

84 

85 

S4 

86 

87 

86 

86 

89 

90 

» 

M 

91 

92 

93 

95 

95 

96 

99 

98 

99 

106 

103 

101 

102 

106 

107 

105 

105 

110 

110 

108 

108 

113 

114 

112 

112 

It  will  be  observed  that  these  so-called  mitiimal  weights  are 
given  for  heights  57  to  68  inches.  Figures  were  at  hand  for 
the  heights  at  the  lower  and  upper  extremes,  but  these  were  so 
clearly  marred  by  the  fewness  of  the  cases  on  which  they  were 
based,  that  we  did  not  feel  warranted  in  drawing  conclusions 
£ram  sttdi  ^ta.  ChUdrea  whose  stature  is  below  57  inches 
shotdd  receive  the  espedal  attentioa  of  medkal  ezamiuers, 
and  should  be  certificated  only  in  the  absence  ci  jtxywcel 
defects,  and  should,  moreover,  be  required  to  weigh  at  least  as 
much  as  is  suggested  for  height  57  inches — ^namely,  73  pounds  for 
boys  14  to  15, 74  pounds  for  boys  15  to  16,  and  78  and  82  poimds 
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respectively  for  girls  at  ages  14  to  1 5  and  1 5  to  1 6.  These  weights 
conespond  to  a  lesser  departure  than  15%  from  the  averages, 
but  public  policy  wouM  seem  to  reqoixe  added  xestrictions  on 
these  abmonnal  cases. 

CCttfCUJSION 

The  writers  have  endeavored,  in  this  paper,  to  present 
standards  of  height  and  weight  for  the  determination  of  physical 
fitness  of  children  to  be  certificated  for  employment.  It  should 
be  borae  in  mind,  however,  that  heights  and  weights,  while 
important  factors,  are  not,  in  themselves,  sufficient  guides  for 
this  purpose.  It  is  mideistood  that  every  child  is  required  to 
tmdergo  a  thorough  medical  esamination,  m  which  the  eye- 
sight and  hearing,  the  condition  of  the  teeth  and  the  phaxynx 
and  palate  are  examined,  and  in  which  the  fmictioning  of  the 
heart  and  lungs  is  carefully  tested.  It  is  to  be  assumed  that 
a  ksion  in  any  of  the  vital  organs  of  the  child  will  cause  the 
examiner  to  tefuae  an  employment  certificate,  regardless  of 

hei^t  and  weie^t. 

In  this  connectloia  it  is  interesting  to  recall  additional 
standards  that  have  been  suggested  by  sdentific  authorities. 
Crampton,  Rotch  *  and  others  hold  that  the  stage  of  physiological 

development  should  be  taken  into  consideration.  They  point 
out  that  there  is  a  marked  difference  between  the  chronologic 
andthei^ysiologic  age  of  children,  and  direct  attention,  among 
other  things,  to  the  different  stages  of  puberty  and  of  ossification 
of  the  wrist  boqes  and  of  the  epiphyses  of  the  radius  and  uhia 
Thus  a  diild  may  satisfy  the  rcqmrements  of  the  law  as 
to  chronologic  age,  but,  anatomically,  maybe  f omid  to  coctespond 
to  the  normal  development  of  a  child  mndi  yomiger.  Ob- 
viously the  strain  of  industrial  work  would  result  m  harm 
to  such,  a  chUd.  These  are  matters  the  importance  of  which 
yfia  be' appreciated  in  time  as  the  communities  awaken  to 
the  importance  of  the  subject  and  make  the  requirements 
for  issmng  employment  certificates  more  stiingent.  However, 
as  long  as  present  conditions  obtain,  it  is  hoped  that  ti»e  con- 
tribution of  the  authors  on  the  subject  of  height  and  weight 
will  be  generally  applied,  and  that  it  will  serve  to  better  the 
interests  of  the  children  even  imder  the  present  law. 

JC.  Ward  Crampton.  "Physiologfcal  Age-A  Fundaaieotal  Principle." 
American  Physical  Education  Review,  Vol.  XIU,  IVUB.  -  " 

Thomas  Morgan  Rotch."  Chronologxc       Anat^mc  i^emBa^lJfe. 
The  Journal  of  the  American  Medical  Affiwrmtkwi.  Voi  LL,  Chicago.  l»Ufc 
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SXTMBCARY 

This  study  may  be  summarized  as  follows: 

1.  More  than  half  of  the  diildren^  59.2%  of  the  bc^  and 
56.2%  of  the  girls,  applied  for  emplq^ent  certificates  im* 

mediately  upon  satisfying  the  requirements  of  the  law  as  to 
age  and  school  grade. 

2.  The  average  height  of  boys  14  to  15  years  old  is  61.55 
inches;  of  boys  15  to  16  years  old,  62.74  inches;  of  girls  14  to  15 
years  old,  61.19  inches;  of  girls  15  to  16  years  old,  61.59  inches. 
In  each  of  these  two  yesxs  the  statute  of  hoys  is  greater  than 
that  of  girls. 

3.  Hie  boys  are  distributed  over  a  greater  range  of  heights 
than  the  girls.  The  interquartile  range,  that  is,  the  limits 
which  include  the  central  50%  of  the  cases,  is  4.26  inches  for 
the  boys  and  3.05  inches  for  the  girls. 

4.  In  the  period  between  the  first  quarter  of  the  fifteenth 
and  the  last  quarter  ct  the  sixteenth  year,  the  boys  show  an 
increase  in  height  of  2.01  inches  and  tte  girls  onfy  .71  hich. 

5.  The  average  weight  of  boys  14  to  15  years  old  is  103.38 
pounds;  of  boys  15  to  16  years  old,  109.69  pounds;  of  girls 
14  to  15  years  old,  104.54  pounds;  and  of  girls  15  to  16  years 
old,  107.57  pounds. 

6.  The  boys  are  distributed  over  a  greater  range  of  weights 
than  the  girls,  their  interquartile  range  being  23.7  pounds,  as 
^aifi^ost  19.83  pounds  for  the  girls. 

7.  In  the  period  between  the  first  quarter  of  the  fifteenth 
And  the  last  quarter  of  the  ^xteenth  year,  the  boys  gain  10.56 
pounds  and  the  girls  gain  only  3.61  pounds. 

8.  The  coefficient  of  correlation  between  height  and  weight 
for  boys  14  to  15  years  old  is  .776;  for  boys  15  to  16  years  old, 
.759;  for  girls  14  to  15  years  old,  .499;  for  girls  15  to  16  years 
old,  .439.,  The  co^cients  of  correlatioa  are  higher  for  boys 
than  for  girls;  and  for  both  sexes  the  coefficient  is  in 
the  first  than  in  the  second  year  un«fer  cooaderatioa. 

9.  Up  to  about  63  inches,  the  girls  are  heavier  than  the 
boys  for  the  same  height;  but  beyond  that  height,  the  boys 
are  heavier  than  the  girls. 

10.  For  the  two-year  period  14  to  16,  taken  as  a  unit,  the 
children  in  higher  grades  are  taller  than  those  in  lower  grades; 
Amxmg  hoys,  graduates  are  taller  by  .18  indi,  and  Ingh  sduxA 
boys  by  .48  inch,  than  those  in  grade  7A«   Among  girls,  gradu- 
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ates  are  taller  by  .35  inch,  and  high  school  pupils  by  .62  inch, 
than  those  in  grade  7A.  The  heights  of  both  boys  and  girls 
show  irregular  fluctuations  in  the  intermediate  grades. 

1 1.  The  boys  do  not  show  any  definite  correlation  of  weight 
with  schodi  grade.  During  the  two-year  period,  the  boys  in 
grade  7 A  are  .30  pound  heavier  than  the  graduates,  but  .89 
pdund  lighter  than  high  sdiool  pupils.  The  wei^^ts  fluctuate- 
irregularly  in  the  intermediate  grades.  The  girls  show  a  more 
decided  tendency  towards  an  increase  in  weight  with  an  advance 
in  school  grade.  Graduates  are  .08  pound  heavier,  and  high 
school  pupils  are  2.34  pounds  heavier  than  girls  in  grade  7A. 

12.  The  distribution  by  nationaUty  or  race  stock  of  the 
children  covered  by  this  investigation  was  as  foUows:  Jews, 
36.6%;  Italians,  18.3%;aative^bom  of  native  parentage,  16.1%; 
Enghsh,  Scotch  and  Irish,  10.9%;  Germans,  9.5%;  Slavs,  2.8%- 

-  miscellaneous  group,  5.8%. 

13.  The  proportion  of  boys  is  greater  than  that  of  girls  for 
each  nationality  or  race  stock,  except  the  Italian. 

14.  The  German  boys  are  tallest,  with  an  average  height 
for  the  two  years  of  62.49  inches;  native-bom  boys  of  native 
parentage  average  62.31  indies;  English,  Scotch  and  ^xish,  62.07 
mches;  Jewish,  61.92  mdies;  Italian,  61.18  inches. 

15.  Among  the  girls,  the  Germans  are  tallest,  averaging 
for  the  two  years  62.39  inches.  The  native-bom  of  native 
parentage  average  62.38  inches;  English,  Scotch  and  Irish, 
62.21  inches;  Jews,  60.93  inches;  Italians,  60.30  inches. 

16.  The  native-bom  boys  of  native  parentage  gain  1.72 
inches  in  height  from  the  first  to  the  second  of  the  two  years 
tmder  discusaon;  theOennans,  1.63  indies;  ^iglish,  Scotdi  and 
Irish,  1.34  inches;  Jews,  .94  indi;  Italians,  .78  indi.  Amoi^ 
-ttie  girls,  the  EngUsh,  Scotch  and  Irish  lead,  with  an  increase 
of  .77  inch;  the  Germans  gain  .67  inch;  Italians,  .29  inch; 
Jews,  .16  inch;  native-bom  girls  of  native  parentage,  .14  inch. 

17.  The  Jewish  boys  are  heaviest,  with  an  average  weight 
f^r  the  two  years  of  106.92  pounds;  German  boys  average  106.62 
pounds;  nattve-bom  boys  of  native  parentage,  105.61  pounds; 
Italians,  104.61  pounds;  i^is^idi;  Scofcdi  and  Iii^  102.44 

^  pounds. 

\  18.  The  German  girls  are  heaviest,  with  an  average  of  108.24 
pounds.  The  native-bom  girls  of  native  parentage  weigh  106.86 
pounds;  Jews,  106.34  pounds;  English,  Scotch  and  Irish,  104.35 
pounds;  ItaUam^  103.66  pounds. 
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19.  The  German  boys  lead  in  gain  in  weight  from  the  first 

to  the  second  year,  with  an  increase  of  9.30  pounds;  native-bom 
boys  of  native  parentage  gain  9.15  pounds;  English,  Scotch  and 
Irish,  5.45  pounds;  Jews,  5.09  pounds;  Italians,  4.38  pounds. 

20.  Among  the  girls,  the  English,  Scotch  and  Irish  lead  in 
gain  in  weight  from  the  first  to  the  second  year,  with  an  increase 
of  4^8  pounds;  Germans,  3.96  pounds;  native-bom  ci  native 
parentage,  3.23  pounds;  Jews, 2.44  pounds;  Italians,  1.58  pounds. 

21.  Native-bom  Jewish  boys  are  .23  inch  taller  and  .54 
pound  heavier  than  the  foreign-born.  The  native-born  Jewish 
girls  are  .52  inch  taller  and  .94  pound  heavier  than  the  foreign- 
bom. 

22.  The  native-bom  Italian  boys  are  .11  inch  shc^ljer  but 
1.45  pounds  heavier  tbsai  the  foraign-boni  for  tiie  two  3rears. 
The  native-bom  Italian  giils  are  likewise  .06  indi  ^orto-,  but 
1.02  pounds  heavier  than  the  foreign-bom  during  the  same 

period. 

23.  For  practical  purposes,  the  differences  in  height  and 
weight  of  the  various  nationalities  are  not  sufficiently  large 
to  warrant  a  q>ectal  standard  for  each  nationality  for  the 
detmninatioii  of  mttifanum  iequ]|:ements. 

24.  A  departure  ol  15%  from  the  zvemgt  weight  for  a  given 
height  is  stiggested  as  the  limit  below  which  children  should 
be  refused  employment  certificates,  even  if  the  medical  examiner 
pronounces  them  well  in  other  regards.  In  no  case  should  a 
certificate  be  granted  to  a  child  whose  weight  is  less  than  70 
pounds. 
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Appsnddc  t 

While  this  study  was  in  press  the  writers  received,  through 
the  courtesy  of  Dr.  Leonard  W.  Hatch,  Chief  Statistician  of 
the  New  York  State  Department  of  Labor,  figures  for  the 
heights  and  weights  of  4,449  children  to  whom  employment 
certificates  were  granted  in  1909'-1910«  Xhese  children  were 
in  the  cities  of  Buffalo,  Rochester,  Syncuat,  Sdienectady  and 
Yookers.  In  these  cities  the  he^t  and  the  weight  of  each 
child  applying  for  an  employment  certificate  are  carrfully 
recorded  by  the  health  department.  It  is  interesting  to 
compare  the  averages  for  the  New  York  City  children  with 
those  of  the  up-state  children. 

Table  18,  on  the  following  page,  piesents  a  comparison  of 
heights  and  weights  for  the  two*year  period  from  ages  14  to 
16,  for  the  individual  ytaxs  14  to  15  and  15  to  16,  and  for 
eadi  ci  the  eight  quarter-year  peanods. 
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TANJS  18 

Comparison  of  Heights  and  Weights  of  Boys  and  Girls 
Gnmted  Kt^loymmit  Certificates  in  New  York  City  and  in 

Up-State  Cities 


Ananged  by  Quarte^nd  Full  Year  Age-pefiods,  Ages  14  to  16  Years 


AGE-PERIOD 
AND 
LOCAUTY 

B0T8 

GIRLS 

1  •§ 

>  1)  c 

tu  DO 

00  o 

©is 

Pi 

ife 

c  5  ^ 

14  to  16  Years: 

New  York  City . 
Up-State  Cities. 
Difference . . . 

5,393 
2,627 

61.99 
61.31 
.68 

105.71 
100.68 
5,03 

1.71 
1.64 
,07 

4,650 
1,822 

61  35 
61.60 
-.25 

105.79 

1  no  on 

lOo . oO 
2.49 

1.72 

1.05 

,0* 

14  to  Id  xears. 
New  York  City. 
Up-State  Gtaes. 

Difference. . . 

3.405 
1,786 

61.55 
60.90 

.65 

103.38 

98.60 
4.78 

1.68 

1.62 
.06 

2,827 

.1,300 

61.19 
61.46 
-.27 

104.54 
102.18 

1.71 

1  66 
,05 

15  to  10  I  ears. 
New  Yoric  City. 
Up-Stale  Cities. 
Difference. . . 

1,988 
841 

62.74 
©17 
.57 

109.69 
105.09 
4.60 

1.75 
1.69 

.06 

1,823 
522 

61.59 
6i:96 
-.37 

107.57 

106.09 
1A8 

1.75 

1.71 
.04 

14 1>  14}  Years: 

New  York  Citv. 
Up-State  Cities. 

Difference. . . 

1,216 
'786 

61.14 
60.59 
.55 

101.52 
97.21 
4.31 

1.66 
1.60 
.06 

1,033 
590 

61.12 
61.23 
—.11 

104.28 
100.88 
3.40 

1  71 
1.65 
.06 

14i  to  14i  Years: 
New  York  City . 
Up-State  Cities. 
Difference .  . 

786 

393 

61.52 

60.74 
.78 

102.55 
97.94 
4.61 

1.67 
1.61 
.06 

591 
271 

61.21 
61.39 
—.18 

104.02 
100.99 
3.03 

1  70 

1.65 
.05 

142  to  lears. 
New  York  City. 
Up-State  Otifls. 

Difference . . . 

724 
328 

61.72 
61.33 
.39 

103.97 
100.62 
3.35 

1.68 
1.64 
.04 

623 
224 

61.22 

61.92 
-,7Q 

105.87 

103.70 
2,17 

1.73 

1.67 
,06 

14|  to  15  Years: 

New  York  City . 
Up-Stato  Cities. 

Difference  .  . 

679 
279 

62.13 
61.52 

.61 

107.05 
101.07 

5.98 

1.72 
1.64 

.08 

580 
215 

61.29 
61.71 
-A2 

104.10 
105.67 
-i.57 

1.70 
1.71 
-.W 

IStolSi  Years: 

New  York  City. 
Up-State  Cities. 
Difference . . . 

698 
331 

62.44 
62.00 
M 

107.44 
103.91 
3.53 

1.72 
1.68 
.(M 

616 
197 

61.43 
61.85 
~,42 

107.31 
105.98 
L33 

1.75 
1.71 
.04 

151  to  15}  Years: 

New  York  City . 
Up-State  Cities. 
Difference. . . 

565 

221 

62  74 
62.32 
AZ 

110.36 
106  62 
3.74 

1.76 
1.71 
.05 

525 
136 

61.39 
62.08 

-'69 

106.92 
105.83 
1.09 

1.74 
1.70 
M 

15^0  Years: 
NewYokatv. 

Up-State  Cities. 

Difference . . . 

446 
190 

62.96 
62.33 
,63 

110.87 

105.34 
5.53 

1.76 

1.69 
.07 

409 

112 

61.93 

61.99 
— 

108.55 
105.63 
2,92 

1.75 
1.70 
.05 

151  to  16  Years: 
New  York  City. 
Upstate  Gties. 
Difference. . . 

279 

99 

63.15 
62.09 
IM 

112.08 
105.11 
6.97 

1.77 
1.69 

273 
77 

61.83 
61.97 
-J4 

107.89 

107.47 
A2 

1.74 

1.73 
M 
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The  New  York  City  boys  show  a  consistently  greater 
average  height  at  each  age-period;  the  difference  in  their  favor 
atnoimts  to  .68  inch  for  the  two-year  period.  The  New  York 
City  girls,  on  the  other  hand,  are  shorter  than  the  up-state 
girls  at  each  age  period,  the  dperenoe  for  the  two  years  beinjr 
.25  inch.  As  regards  the  rdative  h^ts  <rf  the  sexes,  it  may 
be  pointed  out  that,  while  the  New  York  boys  are  taHer  than 
the  New  York  girls  in  each  period,  the  up-state  boys  are  taller 
than  the  up-state  girls  only  in  the  second  year;  in  the  first 
year  the  o{^X)site  relaticmship  obtains. 

In  wei^t  as  well  as  in  height,  the  New  York  boys  are 
superior  to  the  up-state  boys  in  each  age-period.  For  the 
two  year  period  there  is  a  diflference  of  5.03  pounds  m  then: 
favor.  The  New  York  girls  are  likewise  heavier  than  the 
up-state  girls  at  each  age,  except  in  the  period  14f  to  15  years. 
For  the  two-year  period  the  difference  in  favor  of  the  former 
is  2.49  pounds.  New  York  City  boys  are  heavier  than  New 
York  City  girls  after  the  third  quarter  of  the  fifteenth  year; 
the  up-state  boys,  on  the  contrary,  are  li|^ter  than  the  up- 
state girls  in  every  period,  except  at  age  15}  to  15|. 

Both  boys  and  girls  of  New  York  Qty  are  stodder 
than  up-state  children;  that  is,  they  show  a  greater  wdght 
per  inch  of  height.  For  the  two-year  period  the  New  York 
City  boys  are  .07  pound  heavier,  and  the  New  York  City 
girls  are  .04  pound  heavier,  than  the  up-state  children  of  the 
respective  seses,  per  inch  of  height.  Among  both  New  York 
City  and  up-state  children  the  g&b  are  stodder  than  the  boys. 
The  differences  are  small,  to  be  sure,  but  may  be  sgnificant. 
Thus  the  New  York  girls  are  .01  pound  heavier,  and  the  up- 
state girls  are  .04  pound  heavier,  than  the  corresponding  groups 
of  boys,  per  inch  of  height.  These  differences  would  be  appre- 
daWy  increased  if  aUowanoes  were  made  for  the  higher  heels 
worn  by  girls. 
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TABLB  1»-Part  A 

NnflAer  iad  Average  Weights  for  Each  Half-inch  of  Height  of  New  York  Boys, 
Aces  14  to  16  Years,  for  Each  Quarter-year  of  Age 


Height 

in 
Half- 
incbes 


49 

49^ 

50 

50i 

51 

5U 

53 

54 

541 

55 

55i 

66 

56^ 

67 

57i 

58 

58i 

60 

m 

60 

61 

6U 

62 

62i 

63 

63i 

64 

64i 

65 

65) 

66 

661 

67 

67J 

68 

68J 

69 

70 

70J 
71 
7U 
72 

m 

Tom 

Average 


14  to  Ul  yrs. 


61.14 


14i  to  14i  yrs, 


Number  of 
Children 

Average 
Weight 

Number  of 
Children 

.\verage 
Weight 

1  Number  of ' 
:  Children 

Average 
Weight 

1 

OQ*W 

1 

80.00 

2 

78,50 

1 

80.00 

5 

84.60 

2 

87,00 

1 

76.00 

9 

80.67 

8 

79.19 

6 

76.38 

12 

80.50 

11 

83.64. 

6 

80.75 

8 

83.25 

11 

78.77 

12 

84.50 

21 

85.21 

10 

83.20 

12 

79.79 

34 

85.88 

IS 

84.67 

22 

83.16 

45 

87.39  ■ 

20 

84.23 

23 

87.43 

61 

87.41 

34 

85.93 

27 

87.59 

65 

89.55 

30 

87.18 

24 

89.79 

78 

90.14 

49 

91.59 

33 

90.61 

68 

93.42 

42 

91.33 

31 

93.32 

87 

94.96 

43 

96.00 

54 

97.98 

88 

97.92 

51 

98.68 

43 

99.71 

96 

101.74 

48 

98.68 

42 

103.90 

67 

102.75 

57 

101.68 

43 

103.78 

86 

104.56 

54 

102.79 

40 

104.73 

50 

108.43 

41 

113.27 

39 

109.55 

64 

108.44 

39 

109.40 

49 

109.67 

52 

112.66 

37 

111.72 

28 

112.77 

57 

113.74 

39 

115.95 

35 

114.54 

38 

119.29 

37 

117.88 

23 

114.11 

26 

119.85 

25 

118.96 

29 

117.91 

28 

120.96 

20 

118.68 

28 

118.55 

21 

125.55 

17 

122.94 

23 

122.83 

15 

128.30 

9 

120.89 

14 

125.29 

12 

140.79 

12 

126.71 

13 

121.50 

9 

140.61 

3 

121.83 

10 

122.65 

4 

135.13 

6 

133.50 

2 

133,75 

1 

111.50 

7 

134.29 

3 

135.33 

1 

125.50 

2 

131.25 

2 

137.25 

1 

135.00 

2 

138.75 

1 

150.00 

1 

115.50 

2 

148.25 

2 

145.00 

1 

171.00 

2 

142.25 

2 

140.25 

una 

101.62 

786 

102.55 

724 

168.07 

61.52 


14)tol4Jyra.  14jtol5yr3 


61.72 


o 

h.  a 

ZQ 


2 
4 

3 
11 

11 

18 
10 
19 
23 
26 
22 
32 
42 
41 
40 
57 
33 
47 
39 
42 
36 
27 
17 
21 
17 
11 
8 
6 
5 
4 
3 


679 


p. 


79.75 
86  38 
79.17 
81.68 
88.14 
83.14 
85.90 
85.76 
90.15 
93.19 
93.98 
96.97 
99.17 
102.43 
105.49 
106.01 
112.15 
111.57 
111.82 
117.82 
119.65 
119.52 
124.53 
123.07 
123.41 
125.91 
138.00 
134.42 
143.50 
133.13 
136.17 


128.00 


107.05 


62.13 


15  to  15i  yrs.  15i  to  15i  yrs.  15i  to  15i  yrs 


o 

b  o 

^£ 

ZO 


2 
2 
1 
2 
7 
7 
13 
11 
26 
17 
18 
32 
53 
23 
41 
31 
53 
43 
49 
30 
46 
20 
40 
28 
27 
20 
15 
7 
12 
4 
10 
2 
2 
1 


76.50 
96.00 


76 
76 
77 
80 
78 
86 
87 
84 
87 
86 
94 
94 
98 
97 
101 
104 

ir? 

106 
109 
111 
112 
121 
118 
120 
125 
125 
129 
139 
131 
129 
131! 
123 
143 
137 


.25 
.25 
.00 
.75 
.93 
.14 
.50 
.11 
.21 
.79 
.92 
,58 
.77 
.22 
.67 
.15 
.21 
.78 
04 
.27 
.64 
.70 
,73 
.27 
.11 
.03 
.27 
.29 
.04 
.00 
.75 
.75 
.50 
.00 


698  107.44 


62.44 


62.74 


Number  of 
Children 

Average 
Weight 

Number  of 
Children 

Average 
Weight 

1 

123.00 

2 

75.75 

3 

78.67 

1 

79.00 

4 

76.38 

2 

85.25 

4 

85.63 

6 

77.92 

6 

86.17 

5 

88.40 

12 

93.08 

6 

85.75 

17 

90.74 

13 

86.92 

12 

86.17 

7 

86.57 

15 

95.07 

12 

94.88 

14 

95.93 

15 

94.33 

33 

102.24 

18 

98.25 

27 

96.41 

21 

104.37 

41 

106.43 

26 

102.21 

29 

102.86 

20 

102.38 

52 

106.18 

29 

105.67 

30 

109.13 

22 

109.39 

40 

111.36 

29 

110.88 

30 

112.25 

30 

113.93 

29 

115.03 

27 

115.61 

31 

122.32 

37 

117.84 

19 

127.53 

26 

119.13 

32 

121.25 

14 

123.39 

18 

123.42 

22 

126.81 

13 

123.69 

14 

127.82 

18 

127.28 

7 

.139.07 

9 

132.89 

9 

133.28 

8 

127.44 

7 

138.93 

3 

143.00 

3 

129.50 

4 

155.13 

9 

134.50 

6 

144.83 

2 

128.50 

1 

133.00 

1 

149.00 

2 

141.50 

3 

144.17 

2 

134.75 

1 

149  00 

565 

110.36 

446 

110.87 

62.96 


15}  to  16  yn. 


1 

2 
2 
1 
4 
3 
5 
4 
8 
7 

14 
12 
14 
14 
15 
22 
22 
20 
17 
13 
19 
11 
9 
8 
5 
7 
5 

6 
3 
2 
1 
2 


279 


«5 


8C.00 
79.25 
80.25 
78.50 
84.13 
82.33 
93.80 
94.50 
96.13 
92.86 
100.64 
102.17 
99.50 
104.86 
104.27 
112.66 
113.80 
117.06 
116.21 
115.15 
118.92 
116.95 
123.94 
128.31 
137.30 
136.07 
128.70 

138. SO 
136.33 

143.75 
159.00 

m.m 


148.50 


112.0» 


68.16 


48 


Appendix  U-^Continued). 

TABLE  19— Part  B 

Niinte  and  Average  Weii^ts  for  Each  HatfHnd^  of  Heii^t  of 

Ages  14  to  16  Years,  for  Each  Quarter-year  of  Age 


Height 

in 

Half- 
inches 


49 

49^ 

50 

61 

5U 

62 

52} 

53 

63i 

64 

64i 

66 

65} 

56 

56} 

57 

57} 

58 

68} 

69 

69} 

60 

60} 

61 

61} 

62 

62} 

63 

63} 

64 

64} 

65 

66} 

66 

66} 

67 

67} 

68 

68} 

69 

69} 

70 

70} 

71 

71} 

72 

72| 


61.12 


61.21 


14|tol4|3m. 


61.22 


61.20 


tttolSiyrs 


Number  of 
Children 

Average 
Weight 

Number  of 
Children 

Average 
,  Weight 

Number  of 
Children 

Average 
Weight 

Number  of 
Children 

Average 
Weight 

Number  of 
Children 

Average 
Weight 

Number  of 
Children 

Average 
Weight 

Number  of 
Children 

Average 
Weight 

1  Number  of 
1  Children 

Average 
Weight 

1 

84.00 

1 

87.00 

1 

112^ 

1 

74.50 

1 

69.00 

1 

144.00 

1 

118.50 

3 

83.33 

1 

96.00 

1 

93.50 

1 

77.50 

1 

80.50 

2 

82.75 

1 

82.00 

1 

90.00 

1 

85.50 

1 

95.00 

1 

111.50 

2 

81.75 

3 

99.67 

2 

82.25 

3 

86.50 

1 

102.00 

2 

98.25 

1 

77.00 

12 

89.38 

5 

87.80 

7 

81.64 

2 

100  50 

6 

90.25 

4 

91.75 

3 

95.17 

tt.lS 

6 

93.17 

3 

81.50 

8 

95.00 

4 

89.38 

3 

87.33 

5 

86.10 

4 

84.63 

4 

15 

91.70 

13 

89.31 

10 

91.25 

13 

89  15 

6 

93.75 

14 

94.50 

2 

94.75 

2 

102.25 

17 

88.62 

9 

90.56 

12 

91.83 

13 

88.65 

7 

87.64 

12 

96.79 

2 

94.75 

5 

91.90 

48 

93.63 

27 

94.26 

27 

92.02 

20 

97.45 

22 

96,14 

8 

93.26 

9 

102.50 

5 

100.40 

49 

%.21 

27 

96.89 

28 

99.16 

21 

92.69 

26 

100.80 

21 

98.02 

14 

99.57 

5 

100.30 

77 

94.11 

36 

99.39 

38 

96.50 

40 

97.28 

36 

97.42 

29 

98.14 

13 

105.54 

12 

101.25 

73 

99.56 

30 

98,68 

30 

97.00 

32 

97.13 

23 

101.37 

35 

99.86 

18 

181.00 

20 

00.70 

105 

99.65 

78 

102.29 

58 

101.65 

51 

100.01 

78 

103.04 

49 

100.77 

34 

102  09 

28 

103.46 

79 

104,09 

38 

99.71 

58 

105.23 

47 

104.48 

42 

104.90 

36 

99,25 

31 

103.65 

10 

117.20 

97 

105.45 

46 

106.96 

45 

104  09 

63 

105.90 

74 

106.96 

43 

108.44 

42 

106  01 

25 

104.02 

80 

108.07 

52 

105.16 

38 

105.45 

53 

104.18 

43 

105  99 

29 

108.52 

32 

108.03 

19 

108.63 

73 

107.45 

45 

105.49 

63 

107.53 

52 

104.10 

53 

107.47 

65 

107.65 

35 

103.89 

30 

116.12 

64 

109.79 

44 

107.57 

36 

110.33 

32 

inS.»4 

32 

110.86 

26 

110.90 

29 

112.74 

15 

106.93 

61 

110.40 

31 

110.89 

36 

111.88 

35 

108.16 

40 

111.51 

37 

112.88 

29 

114.38 

20 

100.20 

46 

111.60 

21 

106.86 

36 

113.75 

30 

110.04 

30 

115.57 

22 

114.68 

24 

113.94 

14 

110.31 

31 

112.52 

27 

112.83 

22 

116.45 

14 

109.14 

31 

113.64 

20 

118.38 

19 

115.45 

23 

113.17 

25 

116.56 

13 

113.62 

14 

122.07 

21 

116.24 

16 

114.34 

15 

120.40 

21 

117.10 

10 

105.80 

24 

116.93 

12 

113.08 

13 

119.65 

8 

126.44 

10 

123.60 

9 

124.44 

15 

113.60 

6 

114.67 

18 

118.03 

10 

111.55 

7 

122.43 

9 

111.28 

10 

121.80 

15 

118.88 

7 

118  07 

7 

107.25 

9 

123.33 

10 

115.90 

14 

120.29 

4 

135.25 

6 

121.00 

13 

124.08 

7 

130.14 

6 

116.50 

6 

117.08 

6 

120.75 

4 

145.00 

3 

116.17 

6 

123.75 

3 

123.67 

7 

120.36 

3 

180.67 

4 

135.25 

3 

,148.50 

5 

135.90 

6 

127.08 

9 

138.39 

4 

139.13 

4 

122.75 

3 

l;s4.17 

1 

142.00 

1 

1U8.00 

3 

130.00 

1 

154.50 

3 

119.17 

131.50 

1 

179.00 

1 

118.00 

2 

128.75 

2 

128.25 

2 

2 

114.25 

1 

124.00 

1 

126.50 

1 

126.00 

1 

119.00 

2 

139.00 

3 

147.83 

1 

170.00 

1 

104.50 

1 

118.50 

1 

110.61 

1,033 

104.28 

591 

104.02 

623 

105.87 

680 

104.10 

616 

107.81 

626 

106.02 

400 

106.56 

278 

107.80 

61  43 


l5itol6|]m.lA|te]^yn. 


61,39 


UitolOfiik 


61.03 


61.83 


49 


Appendix  11 — (Continued), 

TABLE  20— Part  A 

Cofrdation  between  Heights  and  Weights  of  New  York  Boys,  14  to  IS  Years  of  Age 


Height 

in 
Inches 


O 


49 

50 

61 

52 

53 

54 

55 

66 

57 

58 

69 

«0 

•1 

^ 

63 

64 

65 


6^ 
68 

69 
70 
71 
72 


WEIGHTS  IN  GROUPS  OF  5  POUNDS 


Total 
Cmm 


65 

70 

75 

to 

to 

to 

69 

74 

79 

5 

2 

28 

1 

3 

34 

1 

2 

30 

1 

2 

25 

15 

5 

3 

9 

142 

80  85 

to  to 
84  89 


1 

4 
21 
30 
66 
81 
55 
28 
14 

1 


1 


1 

6 
15 
44 
68 
70 
56 
18 
7 
2 
1 


90 
to 
94 


95 
to 
99 


3 

28 
58 
91 
83 
58 
40 
12 
4 


100 
to 
104 


1 

7 

15 
31 
63 
109 
88 
52 
34 
11 
3 
2 


105 
to 
109 


36 
65 
103 
88 
56 
29 
13 
3 
1 


1 
1 

2 
9 
49 
58 
59 
62 
38 
23 
9 
2 


110 
to 
114 


115 

to 
119 


4 
5 
25 
46 
67 
80 
50 
27 
10 
4 
1 
1 


1 

3 
13 
19 
40 
45 
66 
43 
25 

6 


120 
to 
124 


125 
to 
129 


1 

6 
17 
25 
34 
52 
38 
25 
16 
4 
2 


1 
1 
7 

5 
14 
24 
22 
25 
17 
10 

4 


130 
to 
134 


5 

8 
14 

8 
19 
12 

7 


135 
to 
139 


7 
2 
9 
10 
8 
6 
2 
3 


140 
to 
144 


145 
to 
149 


150 
to 
154 


155 

to 
159 


160 

to 
164 


165 

to 
169 


170 

to 
174 


175 

to 
179 


180 
to 
184 


185 
to 
189 


190 

to 

m 


195 
to 
199 


200 
to 
204 


205 
to 
209 


210 
to 
214 


215 
to 
219 


220 
to 
224 


Total 

Cases 


1 

8S.00 

1 

80.00 

13 

82.27 

59 

80.87 

96 

83.27 

190 

85.56 

283 

88.03 

349 

91.92 

440 

97.47 

434 

102  37 

400 

107  03 

355 

110.80 

307 

116.58 

200 

119.67 

137 

124.09 

78 

129.96 

34 

135.01 

15 

134.40 

6 

142  00 

7 

141  71 

103. S8 


Appendix  II — (Continued). 

TABLE  20— Put  B 

Correlation  between  Heights  and  Weights  of  New  T<»k  Boys,  15  to  16  Tears  of  Age 


WEIGHTS  IN  GROUPS  OF  5  POUNDS 


65 
to 
60 


70 
to 
74 


75 
to 
79 


40 


80 

85 

no 

95 

100 

105 

110 

115 

120 

125 

130 

135 

140 

145 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

84 

89 

94 

90 

104 

109 

114 

119 

124 

129 

134 

139 

144 

149 

4 

1 

1 

1 

13 

3 

3 

1 

24 

10 

11 

1 

3 

1 

29 

22 

20 

15 

5 

1 

12 

25 

30 

21 

14 

9 

3 

6 

13 

23 

29 

41 

37 

27 

12 

8 

2 

4 

1 

1 

2 

10 

22 

53 

36 

41 

26 

18 

8 

1 

7 

15 

28 

52 

58 

55 

32 

12 

4 

1 

1 

3 

7 

18 

42 

48 

34 

39 

30 

17 

7 

1 

2 

3 

5 

20 

29 

38 

43 

37 

18 

17 

7 

1 

1 

1 

2 

2 

4 

15 

38 

33 

38 

22 

14 

8 

3 

5 

4 

9 

16 

21 

22 

16 

22 

8 

6 

1 

2 

4 

6 

12 

12 

11 

10 

8 

3 

1 

4 

4 

4 

4 

3 

10 

2 

5 
9 

2 

1 

3 
8 
2 
1 

5 
8 
1 
1 

I 

4 

3 
2 
3 

05 

105 

142 

185 

-'18 

239 

i>;ii 

214 

170 

106 

80 

50 

38 

23 

150 
to 
154 


155 
to 
159 


160 
to 
164 


165 
to 
169 


170 
to 
174 


175 
to 
179 


180 
to 
184 


185 
to 
189 


190 
to 
194 


195 
to 
199 


200 
to 
204 


205 
to 
209 


210 
to 
214 


215 
to 
219 


220 
to 
224 


Total 
Cases 


Average 
Weight 


2 

86.25 

5 

85.60 

12 

78.62 

33 

81.23 

60 

87.28 

101 

88.14 

121 

94.85 

201 

99.72 

216 

103.28 

266 

107.45 

250 

111.92 

220 

116.81 

189 

120.68 

131 

126.41 

77 

132.64 

42 

131  35 

42 

137.40 

10 

143  55 

7 

144.29 

3 

149.00 

1,988 

109  69 

AfpSndxx  II— (Continued). 
TABLE  20— Part  C 

Correlation  between  Heights  and  Weights  of  New  York  Girls,  14  to  15  Years  of  Age 


K> 


Height 

WEIGHTS  IN 

in 

05 

70 

76 

80 

86 

90 

95 

100 

105 

110 

115 

120 

126 

130 

135 

locbee 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

69 

74 

79 

84 

89 

94 

99 

104 

109 

114 

119 

124 

129 

134 

139 

49 

60 

1 

51 

1 

52 

53 

1 

1 

64 

4 

2 

1 

1 

65 

1 

2 

2 

2 

2 

1 

56 

1 

10 

10 

5 

9 

3 

2 

2 

4 

1 

57 

2 

12 

26 

21 

10 

5 

13 

6 

6 

1 

58 

1 

16 

36 

35 

42 

41 

26 

17 

14 

10 

6 

1 

1 

59 

1 

7 

34 

56 

71 

60 

43 

27 

24 

13 

9 

4 

3 

3 

60 

4 

31 

39 

69 

91 

1  1 

67 

54 

35 

IS 

13 

4 

4 

61 

15 

39 

45 

69 

79 

65 

50 

44 

27 

15 

11 

5 

62 

8 

15 

34 

66 

71 

59 

45 

43 

20 

23 

11 

11 

63 

4 

13 

49 

55 

36 

42 

33 

22 

14 

8 

11 

64 

1 

7 

16 

25 

21 

25 

21 

16 

8 

8 

8 

06 

3 

6 

7 

19 

13 

21 

11 

8 

3 

66 

1 

3 

2 

5 

9 

10 

8 

8 

4 

1 

67 

2 

2 

3 

2 

4 

1 

1 

68 

1 

1 

2 

1 

69 

1 

1 

70 

1 

71 

72 

Total 

1 

6 

57 

165 

219 

307 

410 

400 

327 

200 

237 

141 

100 

54 

44 

140 
to 
144 


145 
to 
149 


IS 


13 


150 
to 
154 


155 
to 
159 


13 


160 
to 
164 


165 
to 
169 


170 
to 
174 


175 
to 
179 


180 
to 
184 


185 
to 
189 


190 
to 
194 


105 
to 
199 


200 
to 
204 


205 
to 
209 


210 
to 
214 


215 

to 
219 


220 
to 
224 


Total 
Cases 


2.827 


1 

84.00 

1 

87.00 

2 

71.75 

8 

81.94 

10 

90.35 

47 

89.47 

102 

90.04 

247 

95.25 

356 

97.49 

513 

102.07 

474 

105.80 

409 

107.57 

296 

110.67 

167 

114.76 

102 

117.12 

56 

122  31 

23 

132.65 

6 

129.33 

6 

148.68 

1 

118.M 

104.  M 


AppSkddc  II — (Continued)* 
TABLB  20— Put  D 

Correlation  between  Heights  and  Weights  of  New  York  Girls,  15  to  16  Years  of  Age 


Height 


WEIGHTS  IN  GROUPS  OF  5  POUNDS 


in 
Inches 

65 

70 

75 

80 

85 

90 

95 

100 

105 

110 

115 

120 

125 

130 

135 

140 

145 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

69 

74 

79 

84 

89 

94 

99 

104 

109 

114 

119 

124 

129 

134 

139 

144 

149 

49 

60 

61 

62 

1 

68 

1 

1 

54 

2 

1 

66 

1 

1 

1 

1 

1 

2 

56 

5 

3 

5 

7 

6 

3 

67 

6 

6 

9 

11 

3 

4 

1 

8 

1 

1 

68 

2 

11 

14 

14 

21 

19 

10 

11 

3 

2 

1 

1 

60 

5 

13 

19 

29 

31 

27 

24 

14 

14 

6 

4 

60 

3 

16 

27 

44 

49 

42 

45 

29 

26 

12 

3 

6 

1 

2 

61 

6 

18 

27 

38 

63 

60 

38 

37 

22 

7 

4 

3 

1 

1 

62 

1 

3 

15 

18 

33 

42 

41 

33 

35 

29 

20 

8 

5 

63 

4 

2 

14 

14 

33 

30 

31 

25 

21 

16 

11 

5 

5 

64 

1 

6 

12 

20 

22 

26 

16 

12 

8 

18 

4 

3 

2 

65 

6 

6 

9 

13 

11 

11 

8 

5 

3 

1 

66 

1 

3 

4 

8 

7 

7 

6 

5 

3 

4 

1 

67 

1 

3 

1 

2 

4 

4 

1 

1 

2 

68 

1 

2 

1 

1 

1 

1 

69 

1 

70 

71 

1 

72 

Total 

1 

23 

62 

111 

173 

214 

266 

239 

216 

180 

128 

78 

59 

25 

18 

7 

160 
to 
154 


10 


155 

to 
159 


160 
to 
164 


165 
to 
169 


170 
to 
174 


175 

to 

179 


180 
to 
184 


185 
to 
189 


190 

to 

194 


195 
to 
199 


200 
to 
204 


205 
to 
209 


210 
to 
214 


215 
to 
219 


220 
to 
224 


Total 
Cases 


1 
2 
3 
7 
29 
50 

no 

186 
309 
308 
285 
216 
154 
78 
51 
24 
8 
1 

1 


1,823 


A  verage 
Weight 


112.60 
131.25 
93.16 
03.86 
89.67 
94.07 
98.73 
99.87 
103.17 
107.02 
109.18 
112.00 
116.00 
119.22 
123.47 
133.13 
127.75 
lOi.M 

110.00 


107.87 


S365 


END  OF 
TITLE 


